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(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof; or a pharmaceutically acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) [In the formula, R 1 
represents hydrogen, optionally substituted 
alkyl, etc.; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is' 0, 1, or 2; and 
R 4 is absent or one or two R 4 's are present, 
the R*'s each independently representing 
optionally substituted alkyl, etc.).] 
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SL, SZ, TZ, UG, ZM, ZW), D.— ^i/7 (AM, AZ, BY, SttttUffS: 

KG, KZ, MD, RU, TJ, TM), 3 □ V /< (AT, BE, BG, — gB383S$#§ 

CH, CY, CZ DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 

IT, LU.MC.NL, PL, PT.RO.SE, SI, SK, TR), OAPI (BF, 2 X^u- KJttfflWMSBfcOlvri*. j£811S£fT£*lS 

BJ,CF,CG,CI,CM,GA,GN,GQ.GW,ML,MR,NE,SN, ^PCTlM v KD^Sil='ti«**lTl^ r3-KtB8S 
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B^$nTfeJ:Vi7U-Jl/S^*STo; -Y-NH 2 (A) 

(A) 

NH 2 

TS^n^S^^STo (mttCK l*fdi2^iU R 4 ft, #&L&^>6\ 1 



WO 2004/096806 PCT/JP2004/006104 




y)v*79#— if-iY (dpp-iv) mmn t vnm^mmrm^ s y v 

-;W£lWT5. tf-IV (DPP-IV) lfi^J£bTW$l& 

10 

mm. 

DPP-IV&, #:F t gtCJ!£|gt^ffi-rS'kU>7'DxT-if-e*D> N*^©-^^^ 

l/7r^ v U ^7°^ F (PP) ££1*-^- P^y^ H Y (NPY) Sfcft&S ft* A 
l/7f< ->^#'J^?H77 5 U tVj 7 & x> >f7f-f. ^l/tf U 
H (YIP), ^VilpZ^yf^ K- 1 (GLP-1) , Vfr^-T&fflL-i U J 
20 h P tf.7 ^.# U H (GIP) fc«k JfcStf^.l^^iiB^ (GRF) tl 

£<L/W£nTtA<5(I.Langner and S. AnsorgeHS "Cellular Peptidases in I 
.mmune. Functions and Disease2" , Advances in Experimental Medicine and Biol 
25 ■ ogy Vol. 477)o 

DPP-IVte, GLP-l(Z)N«/6^2 75yM(His-AIa)$^T?)o Wmzntz^y' 

rf~X h^LTf^fflT-S^t^^tlTV^a. B.Knudsene), European lournal o 
30 f Pharmacology, Vol.318, p429-435, 1996L CKADPP-IVfcckSGLP-KDiftL* \Z& 
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MGLP--l»l&& s ±#t"5 (T.J. Kief fer£>, Endocrinology, Vol.136, p3585-3596, 1 

995)..GLP-i^#<Dm££oT^ 

.mgmmm^yzvymtzMtz^uumm^&Zo glp-i«# 

£(R.A.Pederson£>, Diabetes Vol.47, pl253-1258, 1998). 

15 m*(Dd??-immmtfm%isnT&r). m^tmm^mmo 2/0 2 5 e o^a° 

yyuv hT«> e^^^>^&W-r^^>^>MS^«DPP-iv|5a^J^bT 

W«^§di^S^$nT^§o SB^S^O 2/0 6 8 4 2 0^/5>^^^> 
££tJW&H!fSilO 3/0 0 4 4 9 6*§A>:7l/y hTfiJu £^U^>£#$;#T 
§+it>^>^S#^P-™^Ji:bTW^)T*?)^^^^$nTV^ e 

20 &IH§!ft0 3/0 2 4 9 6 5^>7Uy 2-75/^0^^75/ 
.SS^^/^^S^^PP-IVPI^Jt LTmJ}~Z$>2> C t3^«ftSnTVi« 
. BR&HftO .2/0 2 4 6 9 8f/1>7l/7 hTteU ^/^/^S^^T.^ 

25 jgC^ 

30 «^©7°ph^^^ ^fctt^nso^iff^s-nsifi (KTMfcjfec*»w 



I • / 

WO 2004/096806 PCT/JP2004/006104 



.5. [1] ft (I) ' 




xh^v^jw^-ovm, %)i-#*zsM. m&znxb&^jjiz^ym, 
nx*>&^7)in*z/ij)vts~)m, mm^nxh^7 0-)m, wmznxb 

Tfe^^j^MJH, m&-znx i b£^77)v*)\'ttism. mu^nxh^y 
7u^jm. m&ztixh&^v-jittm, m^nxh^j^-jv^jvy 

20 mm^tixh^^u7^)-)vm, i^tiTfei^AfDyu-ji/ 

7fr*)vm. m&2nxb&^'\^u7v-M)i'X~)m, m^nxh^^ 

Tfe^l^i^fD^fDfl^W, £fc«TiBiS; (Tl) ~ (T6)'Tgt£ 
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(T4) (T5j frey j • : ; 

b < tt^x- U 1 o £ ftti 2 oO^W £ ^ UPffcfc 

— y— nh 2 » % Tfe (a) •cassfisik *fcttTia* (b) -vmztizm 



(A) 




WO 2004/096806 PCT/JP2004/006104 

5 ■ 

— NH NH 2 

.(5£«K nf*0, I,..*fctt2-**U R 6 fi v ^bftV^\ lo£fcl*20# 

N 

10 v>T7V=i^v'^^^/^S> > t< fifi&^frbTfc iv'^/u^-f A«*jti*aK 

[2] -Y-NH 2 M (A) tt^WST'fe^ m^it>l<|j:2T'$j5^ 
15 s *fcBu -Y-NH 2 « (B) X-mZflZmX-hV, n3&Slt>U<f±2T?«>5 

. [3] R^TIBSS (O v (D) £fctt (E) <D\^-fM><D£n*i>&. Cl] ~ 

[ 2 ] m ^•ftifr\z.f5M<Dib&y>> tKttWn^y^ * it it^fi t><om^ 

20. ifF^ftS^ 




(5S# X Zf± % «*«*s -S (O) p- s ^eft-NCR 1 1 ) 



WO 2004/096806 PCT/JP2004/006104 

6 

%> J; V i\f P 7 U -^*> £ fcfcm&SftT i^|AfD7 U -iw***t" . 

io ~>7y», 7^*^*, -a o 7;i/*;i/«, yp u 7;p#;px> 7;i/p*^ 
r 9 raakstflg^ >Wk x^;k ft*®-?, sfcte^HH^^u 

15 P«0, i*fcta2&*U 

r 1 1 \t*mm?&rc\$7)v*)im*mT 0 > 

[4] R 3 ^ (C)-t>Kttk(E)T»* [3] fB^CDfc£$lt)b<te^(Z>:/P 
[5] R 3 ^ (0 T&D, R 6 rf^ #fiELfcV>*^ lo£fcte2oGq£U 

20 &*®l$:lts Any>if, 5/7/s, 7;i^;i/^s. 7;wvxw-^ 

G 1 . 3 7^1/>^>i, 7i^iH^ AD7M;H>;>^D7M;1/ 
I, 7^3+i/l, AD7JV3+^1, 7JV3+i/*Jl/il?-M,7M;WJ^ 
-Jl/S, /N07J^V*M^MtfcUy^o7Jl/+JV*J^^iT$5 [4 

] |Bft©<l5'&*t>L<tt*i©^PH7y^ *^«^n^on^±if^^n?>it, 

25 [6] R'j&n* '(C) R 6 ^\ ADy^IftfeS, [4] 

[7]. R 3 ^2-^DD7x-;k 2-^DD-5-7MU7i-Jk 2-/ 
.fJl/-5-7^D7x~;K 2-/h + y-5-7Mn7xZJk £fc&2-' 
^7^-5-7^071-^5, [4] E«©fl?&«fc'C<tt*©:?DF7 

30 *fctt*ns©3i¥±tf&£n5£, 
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[ 8 ] n i ifi*mm¥; mmm?$k i a» 5 3 ©Bft$nwTt> j;^7;^jh 
.5. . j;Vi7-u-;p^>'S*^s«n$, . [1] ~ [7] ©vsirti^fciaRcDfl:^*.fe 

[9] ' R 1 ^ : -Ra-Rb-ReTS$ni>IW, [1]~[7]©V> 

nTt><fcvv7«j-;vs, ^fc«a^$tiTfecfcVi7U-;i/^->a^-r, 

Cio] R x 3fi«**«t^ ^^;k ^fc«x?;p-rafe§, [1] ~ [7] ©vvf . 

cm r w-s^Tras* [ 1 ] - [ 7 ] ©lirn^teB^oft^fcti i/< 

[12] R'jfaMljfi^ ^7^1- W&ZnTh&^T)]'*)^ #J!M?**> 
B$£ftT%£^7U-;i^ |t<iaftlTt>J:^7 11-^**5/*, BtfeSnxfe 

£K7?)v*frttz/& wm&tiTh&te7u>om, %ittemmistiTh&^ 

7)l*)lfi)U$-)Vmx°$>Z>\ [1] ~ [1 1] -OtelTftfrfcm&lDfcpWbLK 

25 «*•©:/□ *fe«-€-ne»©^±i i i:^$n§^ 

[13] R 2 ^7jm,mm^nT^^7)vn^^)vt^)vm.^rcim 

&t*tlTh<k^7V-)\'** : smT?$>6. [1] ~ [1 1] ©^Tn^CIHm©^ 
[14] R^WJ-M+vST^?., [13] tm<D\k&m% U < tt*' 

30 o^DK7y^ sfctt^nsca^trasnstt. 
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[15] ' '■ R 2 #fift^foT.!l rA't^^StibS, - C 1 3 . ~ Cl 1] O^iTfi 

[1.6] r 2 ^ (ti)~ (Tej.^SWifW. [i] ~ [i l] © 

[1 7] R 2 ^> & : -O-T x -P-T y. (SS^ .0^»*W^. Sr*U ; T x 

] ~ [l l] »v^^^vW^b^l3b<}*»7 p n K_7 5/^ 

[1 8] Tx^7x=wyit*5, [1.7] |B^^%U<f±^©7'n F 

15 7?^ Sfctt-t^feolK^-HW**^^ 

[19] Txfe-7i=m-fe5, [1.8] IE^k^ 1 bL< «-?:<D7 B P 

[2 0] Tytih W&TAs*A4ks |j|^B7^Ms £fctefitk£frT4> 
[2 1] Ty^£*L5g©g&Sa^ pVMfr^ jfr/VJ^i^ *fcfiT. 

jv^yt/UTS-^mvhZs [2 o] w«t©fls^*. l l>u< r±-t©:/p K7 

[22] «■(!) •tyJE^Sft^ (6.1) ~ (c3 6) : 
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1 2 




(c35) k 36 > 
[23] [1] ~ [2 2] (D^lrhfrfcUM'Dik&Vo t> U< Y?y7 

[2 4] [i] ~ [22] ©v^*t^kiia^©'ft:^«J i t>t<tt^o^o K7i/^ 

[25] [ 1 ] ~ [ 2 2 ] <D V ^frfrKW&V>\\&1fo t b < O^R K 7 y ^ 
[2 6] ^^^^^y-^-IVpfl^Jgijt^^^Os [1]~[2 2] 

[2 7] *Sm#5ft!fcffl<0S&ft0fc«><ZK [1] - [22] <D\,^-f1nMZ.$M,<Dfc 
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■ tt 

[2 8] fft«*|85«i:1"5Jfi*fc, . Cl] ~ [2 2] ©V^tl^fc|E«©^ft 

io $m$^M±£&&v&&£MM 

U #* L < tt,2 , 3 , 4 * fcfi 5 Sr*1-„ $ b L < Wr2 * fcf* 3 .4*^-. 
\m&7JV*jvm\ „ r(6&7Vl'=»*f£j *3<fctf \mCT )V^)V^ 

<DTJv*;\<m$r%K&ttz> mm tat, mzmm<Dft^mvi%mwiifr<b6<DT 

% >?vK xf/K 7*ntVK :7*tvK -^y^f/K sec- 

25 . R 1 *5<fcO<R 2 |C*J»75 rg^$ttTt>«tV^T/U^Sj LT 

tts Wx.ff (i) ^o^vji^s (2) gm^tiTt>«tv^^7 i PTy-/W'S 
> (3) m&Zfrxh&^Tuj/^ (4) wft^tiTtiv^y-zur^y* 

(5) IftSilTt) iv^Si^f o.7 J) -/u*^^ (6) 
30 % (8) g^ftT^J^Tvi^^^/wtf^g, (9)- jt&SJvtfc iv^/w 
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1 4 

a=e^)vm. (i o).e^$tiTt><kv^>^D7;w^ (i i) B&snxfc 
dcViTU^-;^ (12) B^nx i b e k^7U-;u^'>Ss (i 3) g&£ft 

T/b<fc^7U~;K*Jk*XJl^ (14) 7)V*)VX)l*-)\sm. (15)B&£' 

tiT%<k^77j^^MnM, (i6) (17) s&snr 

(21 m&ZnTb&^^^UTV-frM} IZ&tfZ^^y: U 71) - 

10 , 0*J^> fcf o >j ;k ^ u ;k tf 9»/u ;k tfu^k tr u §■ 

i^-;k e^x;k ifu^x;k *y 'Jjk -rv*/u;k HJ7v"J;k h 

15 

(a)7Rigt&> 
imw btiZo ) > 

Hk:A#w.fctt, 0d*tf> x^;k ^Ptf;k 2-^Dtf;k 7^;k -f 
V >^;K sec-^;k tert-^k /o^as&ri^+s^w^vf 

) , 

25 sna. ) ztz\t7)V3*um mm* &R7)vn*>>gmifimie>n, 

£ (7;k*»# t bx«, a«*fctt»tttt©ft»7;p*;p««*«*if 
30 mtfzn, jEicjwwsfctt, #i*jx ^^;k x^;k yoejk 2-7°atf;k* 



; 
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(e) 7^3*5** ii7Jl/^->||#lf^n, *fr«K:ttft**l 

3&>&4©T;i/3+$/3£*s^W r 5h, Hfc:JM*«fctt» xh*v\ 7°p^ 

^*fctt7>*->*#*HteftS. ) , ... 

A#Wfcttift*»i^&4©7;i/3^^as*«*tf&n, H^*#wttt, 
$/*.(7;Wa^->»^tt«fiA.tf» fi»7;i'34 i '>as»3Wif &*u *#WfcttR* 

gClA^4 07;PP^'>^^fe.^> JEK:A#:Wfc«, 08*. Xh3r 

i^^p^h^x hU7;M-n*h*V, *h*5o*h*->\ ih^K^ 
atttt&mfbtiz. ) > 

(i)7;VP*'>*^x;i<s Kfiti& i>S4 ©7;i/P^^>* (#l*.fc£* 

,h%x x>^x. 7u#* h^ym^mw & n* . " ) Tg&snfc* 

(j)7^M fetf. x^;k 7°Dtf;k 2-7*pmfcttW 

(k)7U-;i/S (flifctf* 7xx;k i-^7^;u*fctt2-^7^;i^*We» 
sfctt(i)75/*«* J #W5n*. 

(3) rfltksnTt>«k^7P-f;i/afJ OTP^Ol/g^Tte, «^.ai|pt*ftll 
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#W&ns." ) > 

i ^ e. 6 ©7;wi/S^^tf ^n v 

10 77?\iK sec-T^k ter.t-^V, " 

) V 

a^tfens. ) *fc»*TJWa*^afe (m«> ^7;p3*^**#*tf&n*_ 
15 , xh^x 7'D^'>*fctt^h*->^#w f e»n4. ) Ttt«i$nfc7;i/^;u . 
e»n, *»wictt, ii^*fctt^tt3KoK*»i^&4©7;p4;ps^ 

$if ^n, 09&tf. ;*5=:;k x^Mk :/atf;k 2-7ntfJI/£ 

x^jwsfcte* b*~>x^i/^w en«. ) > 

^e>4CD7^3^i/»^fen, WCllttWfcfcv Xh^X 7°P^ 

*5/*&&7>*5^**¥tf&ftS. ) >. 
25 (f)AD^r>J|f (tffcfcf, 7'y*ISH% . i&HiIC^> |y*IR?Sfc»a'tf*Ii^« 

, xh^x 7*a#*'>*fctt7'h^'>^#tf&ns. ) Tg^$nfc7;i/xi+ 
30 &ifr%4<D7)vn*i/mwmi*>n. #j;u£*h=^x xh+ 
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X *H5/*xMr-X Ih^ylh^y, /K^>7'D^>f fcttlh+y^ 

D#+^mf6n5. ) > 

(i) r;un^->*;i/#-;i/S 1 *> £ 4 07^3*^ (A*.*** 

10 *;PaHx;Wf*^jf6ti*i ) > 

;k ^^*;ww;k '^^v*;^^, x^*;i/A^Y;k*fc«^x 
15 (k)7;Wk*;kfrx;ua (w***, ^^>^;w*x;Kfj^wr6n*. ) , 

. (l)*:Fl/>^;t*v\ 

GO^^fiSfP^xP-SS .(flIAtt, tf p U ^xjk tf^ U.^x^ftett^jl^x 
20 (0) =so D7MJ^*'>i (Wfclfc p 7;i/'w+'>S#!&«*tf&n 

icau •>'^P7 p Ptf;i/^'X ->^P^f;i/^x ^^p^>^;1/^x. -yo . 

WtcfcJu *h*X xh^x ^Dfr>Jfd^h+y|#lfeti5. 

Ictt, 5/^D^oif^t*^h+'>, y^P»t+y/^y^fcliy^D 

■.^□e;^*^x>+5^p*ms.W5n*-. ) > 

(p)y^D7MM+yI (flktf, «y^D7J^JW4y|»tfe»n 
30 , A#Wfctt^*»3*^10O'>^.o7;i/*;^*v'aS*^6tU 35ICA#W 
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tcfcL ^pu^uMm^y, isZuzr&ltti', i/tu^y?-)],**^ =s>? 

jfdi((i)75;i^»6ti§. 

ib (3) : <p rfe^nT%=t^7D-r;wsj ^^>t§a^^WTtebrct>©^ 
wans. . .. . : . . . . . - 

10 ( 5) rg^tlT^i^^^xPT U —MM-JV&l. \z&vz><£&m^ 

(6) rggi$tiT ! bJ;v^^'\xP7U-;i/75y^;^^;^j c^ts^ 

^fPT'J-^tlTH MB (2).© rB^$tlTt)ctV^^^D7'j 
20 .£UT«» WI3 (2) <D m&2nX%&^gm^7-UTV-M.\z3ottZ>WWt: 

ram $ ftT ^ J; v > 7 )V n * ft # ~)VM j fc: 43 S <!: b X . 0 4 K U 
30 (a)TKmS, 
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.(b)#;i/#*->^ 

Ht-JWWckL MM** ^^;k x^;k 7otf;k 2-7°Ptf;K 7>;k < 

5. V7*m sec-7^;k tert-7>Jk ^^kfctt^^^l^JWIf 5*1*. 

) > 

#54 07JP3+v'S^tf5n, HKJWWKte, * h*~>>. X h*'X 7*P ^ 
l.o (e)7J W («^«, ^k.x^k 7*Ptr;k 2-yotf;K.^;i/*fc. 
v ^)Vf})V^)V^r^. x&frjj)y#^M*r*/, ^nKj|/*MrW'> 

h*~X ih^X yo'#4'X 2-7*P5}^>, 7h^£fctetert-7^Jkt 

tf ? ^h^->*;^x;i/*^«xh^e/*;^x;pw^tfe)ns. ) v 

(dTMUWiB ^fJk xf ;k yptf;k 2-7°Pk°;k 7*3MI/£fc 

20 " tttept-^;KWjWW&.n«. ) TS&$ftfc7a/^ 

(WTJ^JH (mitt* *?Jk xg\>k yptf;k 2-Vptf;k T^k^fc 

(Dt;p*;i^£ (mt& ;*?-;k x^;k yptfjk 2-7°ptr;k if^jv&tc 
« ter ens. ) Tg&$ftfc;uk7 

25 (j)7WS (#Rfc£> *fJk X^;k 7°PlfJk 2-7°Pt°;k T^k^fc 

(k) 7;^^^'>*;w^x;i/^->s 1^54 ©7MJVt+~> 
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2 0 . 

■5. ) » 

5 -'^a**^ >/^d^->m^k i>^DA^i/tf-x 7^>^;m-^> 
ens. ) > 

10 (m)7x-i;K 

(n) 5 -^^-2 -^V- 1, 3-> ? ^V^>-4—r;k 

(o)5-^V-2-Th7tHP77-;k 

(p)l, 3-yhFn-3-t*V-l — fV^>77 7-;V, 

(q)fh7bKq77^iK 

■ (9) rg^$nTt>«k^^;ww;i/Sj c^sa^s.tUTiiT^^S < 
20 m«> titfeat^©.^^ i> 6 4 ©t^ps* & n, Htcufr 

".. WCtt, «^L«, ;Wk X^;K 7^Dt!JK 2-7*Dt:j^fctt75 1 ;^^f 
m%.& HpU^> (|gePU> J >^$e».fc7K^STg^tiT^Tt)cl;^c ) , 

tr^u^x .twjx 3^*;u#ux 3^^;Msy ^.^F. f^t-M* 
;i/re&£ft-o>Tt> j^) tg<z>, rs, .mm^hx^Th^mtm^ 

30 tfJl/TJJWN^Jk S/i'D^DWWJWW^ i/^U^U\f.)V^9M)Vn^. 
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-Ok tfPU^/*;^-;K tf^u^y^^^i/tfc^ji/TjNuy*;^-^ 

5. > ;>^P7*Ptf;k S/£P7*3Mk ^7P^>^;k i^P^v^k ^DA^ 

*3\>k x^;k 7°Ptr;k 2-^Ptf;k y^;k*fc«tert-^;i/^ 
at^^ns. 77^;n (#j;U^ ^^;k 2-7xx;kx^;k§;fcki: 

(id r«^$nTfect^TU-;usj K:*w-s7.u-;wittUTtt; 
mmme^^iom<o7^-)m^m\f^n, M,m\z\t. m^t, 7xx;k i 

15 (a)TK^ 

(c)^;wk« (mtf, a^^^«^^(DM7;^^«^#tfe.ti v *#: 
mmzwtfr&Wi<pfom$k i #\s 4 <D7)i*)mmmf 

20 ^^;k x^;k yphf;k 2-7pe;k££«7'^;i/ 

pmtf ens. ) ^fctt7;kp+vs (w&tf, fflyj^+^^iif^n, 
^#:^^«^ici^e»407;kP^>'S^tfe>n, 

e>tu a***, mm£fctett&ftom$kifrt>4<D7)i'*)mm* 

$if 5»n, lentil fci&tf, *3Mk x?Mk 7°ptr;k 2-7Pk o ;i/£ 

30. V7)]/*n*?M 2-7JM"PX3Mk 2, 2 -v^PX^Mk ;^-7;k^P 
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^64©T;m^>*^f&n, 3Et^Wttt, /h^. xb + -x 7°P# 
j|##l£kmit$: 1 S 4 ©7;Wn^>g##*f e>tiv 5Ejcji#.Wfc: ^ 

^7;i/^P^h+'X hU7;^P^h^X ^h^^h^>, xb^H* 

p^^v^^frf^n^o ) , 

15 (g)^T©(aa), (bb) ££mcc)T«k$nTt> i^7i-jH : 

Aim fg®^;i/p*^#^fe>n, *#wtc«^ici^e>4©7;i/p^^ 

20 Wf^tll.. ) , 

,,(bb)AP^>M^. (flfcfcfc 7 JtetWH 1 , J&M^Sfcttatffcflef 
(h)->7/S, 

30 (j)7;i^p^>*^x:ji/a wxtt. ^^i^e>4©7;up^vs 



) . 
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. 2 3 

Qd7)\s*)m X^;k 7°Ptf;K 2-7Pl^l/£fctt7^;U 

Jk ^^k&jl/At-fJk-^^^AJWt^jk X3^kfrJWt^.;i^fc&$?X 

d)7Ji^^i/XJ^-;i'I ^^x^^x^^^sti^. ) / 

10 " (ii)X^l/>^^ 

^fc«(o)7xX>^->^#tf^n^>. 

(12) rB&SftTfcJ^^U-Jkt+v'Sj ©7U-;k*^>*£bTte v #l 

15 rg^$nTt)j:^7U-;i/^vaj os^atbTtt, mib (i i) © r« 
( i 3) m^nxh^T^-JVT.M^)^} oy'j-^j^-ji'Sib 

20 e>ti§ 6 

mwi i 6 ©T^^i/XJi/^x^a^^en, ■ jw*:«k:« v ;wk*. 

25 ;kftx;k x^i/TJkfcxjk 7°p t!;i/x;i/^xjk 2-7pe;i/7>ik*;x;k 7* 

(15) re^^nTfe^^y^Ju^i/Ts^x^Sj ©7^;wi/7;i/^x;i/a 
tbrte, m%.& mmnxhx^7)^uym (&m$. *wy, x^i/> 

30 X>*~>, 7*P^'X *5Nk Xrf;k 7WJl/£fcte2-7W;Mg^ 
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tfeti*.") fc, ffIB (13) © rg^^tiT'b^viTU-^xji/TjN-^sj Mtt 
(17) riHft$nTt>«fcVi7;i/3^^.iij.©7;p3^^.3St^Ttt,- 0>J;U£ -fi 

ft£. •••• ■• 

: rfim^nTt)<i:^7>'Wa^xXj <£g&StbT&, MIB (8) (D rg^^n 

ft£o . • . •• 

. s si?u7u\>)w ->^d^k 5/^p^>^;k ^aM^>;K 

15 fit- WIHR 1 &<J;tfR 2 ^sni rti$hTfeJ;^7J^Mj ©g&gtu 

Ji^^X 5/£d'^*5^:*-*~>, s^da^m-*^, 7^>.^;v^v* 

25 r 2 \z&tfz> rgm$nx%j:v^>^D7;^;^^^*j ©e^stbTtt, 
tfifER 1 cfecfc^R 2 fcfctt* r«jft*n'T&«tvi7^*;nij oama^tx© r 

•.ft*. 
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2 5 

^f^n, MtcA#»K:tt, mtf, jWV* x5\>k 7W;k -2-yotr;u* 

ij7;M*P;>Wk 2-7Moif;K 2, 2->?7tPI?;K /t-7;WD 

jwwsn*..) *fc»7^3+5/* «7Ji/n^r>'^^fe»n> 
25 A#w»cttK3f§*i36^407Jun^e/s*t^wren» H^iyfcWKte, ^h*^ 

5/* (7;un^^^«^jA«, «7;^i^vS^^tf e>n, 
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(g) STFtf) (aa) , (bb) (cc) T-B&£ nx «fc ^ 7xx;Pf : 

mmmti*. > v, v . : . ' . . , • , •„ . . , , , . 

,(bb)AP^>^ ; rn^.y^m^ M§^\, W m 5. IS^l^iff 

15 ^ptf&n^o ) , 

(i) 

. . (k)r;^;H (0J?Ltf> ^m xm 7°ptfjk 2-7"pfc!;p*fctt^f;i/ 
25 5 l ;i/*;p/t-&-<^^if6n.«. ) > 

30 Wfctt, #J*-^ *«l*fcl^tt«©ift*ftl^&4©7JWI^* l *»f6n, 
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2 7 

SCfcHttWCfeu W&tf. x^;k ^Ptf;k 2-^Dtf;u*fctt^5=-;i/ 

<?##tf sn*. ) > 

(c) 7n-fM (ttAfcr&*#i i^T®7U-;w*;^^H!;^^6n, m& 

(d) 7;wi/7,;i/*-;PS ^**i*^4 07;wi/^;^^;pat3&5* 
&n, JWfrftfcWu ^ * >x/k*x;k*£«x* >^;p*ryMf*«J6Hf' 

io sns. ) , 

(e) 7U-;k*;i/*x.^ 

(f) «ft*nTt>J;^7U-;HE (»A.tfiSi*»[l 0£TF©7U- ^iWStl 

■K^^wrsti*. ) , 7)i*m <wu*> E«*fctt»tt«©ffi»7^;p 
^g^W^n, jwwaictt, w&.tf, E«t*/ttt^tt'tto«**i^.6 4©7;p 
.^g^a^tfsn, «cjw*Wfctt. w^Hr, *3Mk x?\>k ^Ptf;K 2- 

.25 si*$nT*>«tvi7$y*fctt,-(fi)<$H"b#if6tis v rg&sftx 

fc«J:^75Vgj ©JMfc0iJ£bTWu 757. *5P;i/7SA X^MkTS A 
^7 5 A v^X^kTSA ^^XW5 7; 7-fe3 L ;kT5A ^Dtf^X 

ji/7$a ^>^;V7$y, ^mji^tsa ;*^*;kfcx;kr$ a x3=- 
jkx;k*x;kT5 a ;WWb;M$x;i/7$ A x^kfr;u#x;kT5 A 

30 >>Ukfcx;i/75A 7^H5K, ^^xWSFSfc^WSFWtfe. 
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5. HicJM*»fctt, x^;k :/Ptf;k 2-?pifjusfcfct:/3 t ;k 

*fc«(bmT0(aa), (bb)*fe»(cc)Tfi^^tlT*><fcViyU--;PS <0J*tf, 

m&mtfznz> a ) Ttt$$nTt><fc^7;i/*;k* (y^M^tvx^ mx 

20 *3Mk x5\>k yptr/k 2^^ptf;p*fc»^;w?^if&n«. ) 

, ^^;w*;wt*-f;k ^*^;k*j;k>WJk x^jk^w^^k *jx.j-m 
jkW-Ok x^M^AJWtt-fJk 7x^;kfr;i/A^<;k£fctt7xxjM 

h\ £fc&tW^> (^tf^^v>0^mM^«, 09Afc£;Wk x^;k ?P 

tr;i/TKift^nT'bJ;^) s*,. sftiiwmTww 

Vii&te*^xP5R*^bTif>Tfe«t<, nftWfcte, trp us^ 7 *;ww;k 
30 tf^u *ji/;^ji/$fc»W'j;*j^jvfW^n5, 



\ 

; • .•' 
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2.9 

*> J; v> 7 )V n * \z & «t« £ h xWm t owmizn* 

r 2 \z3oitf%) mmznTh£^7)vn*>>t))v?$~)im} <Dmtmtvx\t, 
fftBR 1 &&tfR 2 \zm% mm^nxh^rjy^v&i (DW&Mbhxo r 
mm^nxh^7)uzi^>^)^-)mi \z^n^mmMtbxm^vrzh<D^ 

15 

R^^tXR 2 ^^^ mm^nxh^7^-)im \z&wz7v—)v&t 

20 teu 

(a)zk8£S, 

w^ns. ) > 

-25 Wfcii, #j;U£ E^*fe«^^0M^l^e)4(^)7;w^a^#^fe)4 v ^> 

Hlc*#»fcH:, fl9;M* r ^?;K x^;k 7*ofcf;k 2-ya£;k£&«7>.n/ 

saagtf en**- ). . 

30 ||#Wfc^*ftl^6 4©7;i/3*^ift*«#if6n, *H*-> 
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3 0 

#tfe>*i> x?;k ^p^k 

x^tfci^ h^^x^^^tf &n^.,..,) » • 

(e) rj^-^v* <iw*«» «7;Pa*^*«3WH r .6n, i 
h*^««*tf6n*. ) > . 

20 M7;k3+'>if^tf^n < Ato9£&ft$ft 1 ^ £> 4 07/10 

^a%tfe>*i£. ) 7*tft^'nT%j;^7;w^*/7;i<^;HB5^tbTttv M*. 
25 •a«*fctt^fett©isiR7;wi/^*^if sn, jww«iictt, #1*.^ am 
*fctt^tt^©ft*^i*>&4©7;wvs**^»f&n, Hic^frwictt, w*. 
tf, >wk x^/k 7Ptf;k 2-7 , ptf^*fe^7^w^tfe»n^. ) > 

30 (h»7/S> 



WO 2004/096806 PCT/JP2004/006104 

3 1 

(n)X^W>^^v'> 

15 7y*m^, niseis mmi"%tc\t3<ymm?mm?t>nz>, ) *fci47;p 

K '. 

(p)7xx;>> 

20 (q)«*«SjBi^\xPaafe-(^tf, trpu^xjk fcr^u^x;k =e;p*r'j;v 

ptr;uT«m$nrfcj:^) .wtfans. ) , 

(mt& ;Wk x^;k yptfjk a-yptf;^^^^ 

mtmfzn, mmztefcmmfrZ4<D7)vn*zsmmvft>ti. jskju* 

&*s2u7)v*)v** i smmimvfp>ti* *#Wfcra&JM*3#& 1 o^^dt 

30 J^JW+y (m«'>7P7 , Ptf;W^^ y7D7W^^ ^D^>? 
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3 2 

SsZWS^fr**^ '>^DA^l/t+'>, r^>^**^* 

5. (s) s^i/* o * U>> ? ^ -x 

t?x;k yo^n^ .^^i/^D^-jk 

;i/^r-;i/S^if 6ti> JMfcWfcfct, tfx;k ?p^x;k t^yju* 

^S4©7;wn^s#^tfsn,. jEKjw^wfctt, ^^ i^^- ^p# 
7;i/p^->s^we>n> gfcmztmmm. lfrzi^^^smmfzn 

25 *. *#Wfctt, ^^b^X ih^^'X ;*h->*xh^X xb 

tfs>n, ft#w^»^ic3^e> i 0(D^^P7;i/+;u^^s^w?.n> mk: 
30 jmto;:«> ~>^P7'Ptf;i/^v> ^p^m-^x e/^P^^;!/^^ 
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3 3 

te*#«HCtt, ih+^X ^P#*->, 7h*$<#*mMf&n&. -jm* 

io , rmc^^s r«ife$nTt)<fcViTU-;i/^v'Sj o«ifi*tUTtt, huIhr 

20 fcJu :MIB-R? ; *^R, 2 rgm^nTt).«J:V>.TU-;^J 

R 2 ,(c^^^.re^$nT ! bckVi7^^;i/*j £bxttm.#mt^ftx*>j: 
g8#©fi&S£bx«, iifBR 1 ££r>*R 2 m^nxh^7 
30 5 L U>Sfettfh7^5 1 I/>«W6h5. mm^nxh^7)v^u>mi 
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rfr&immtmfbn, M\zmmz\t, x^;k -ru\±)v. 

, pyqtf;w o:/3Vk ^£ o^>3\>k nyy^j/jk ^ n/vy 

, tfiiBR 2 £*5tf£ re& $ nx j; w7 7 jwi^j .k* wz>77 )v.*.)\<mm 
^7V-)vmi uttommmtvxte, mibr 1 ££i£r 2 \zm% mmzn 

^ic7^e> 1 1 <D7u-i frmmtfbn, jk&m\z\t, wut, x>*/-r;k 1 

r 2 \zmi% m^nxh^7a^)mi <DWWkMthx\t, mibr 1 &&zf 
R 2 \zm% m&znxh&^.v-bMi \z&tfz>wmmtisx$mzntc*> 

r 2 \z&wz> m&'2nxh&^7V-)\'tt&} ^.v-frtt&tvxu, 
r 2 rg^$nTt)«j;^7U-;^^*j ©b«^lt«, mihr. 1 

r 2 ci^tts rg^$nT^J:^7U-;ux;u7^-;i/Sj ^u-^tji^w 

-mthxfe, mm** mm^ioo7^-)V7,)vy^^mmvf^fi 
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35 

5. mt vx\t, mz.& wm%L 6 & s i o <D7 y e>n, 

' . •- ^ 7 ~ jvmptmtf & n* . 

IBR 1 isktfR 2 ic^w-s- rggisnT & <tv>7 y -^Sj fc^^sgiisi vx 
10 #j*£ftfc&©##tf£ft3. 

R 2 \Z&WZ> mm^tlX%^7)l^)V^M} 07WftIilttt v 

15 r 2 r«ft^nT"bJ:^T;p*;i^^sj <Dmmmti,xte, iuibr 1 
^3<ttXR 2 lews rBgisnTfej;viT;p.4;PSj fcfettaaHAattbxww* 

r 2 lews rggi$tiT ! feJ:^7;wi/x;i/7^x;PSj <D7)V*)VZ)V74 
p)vmt vxu, wl&s mmik i ?&ve> 6 ©7; wyw? * ~)imm? & n, 
20 /JiftpKfr ^?->^;i/7^x;K x^mivui^-jk 7°Dk!;k7s;i/7 

r 2 mm^nx%^7)v^)V7,)vy^-.)mi ©gma£bTte> 
25 3 nfc *>©###& n* . 

stbTtt, mtf, K*»i3&^6-©7;p+;^;v*x;ps*t^^6n, 

fcte, 09*.fc£ *J-)V7s)V*~)V, X^TJPxfrx;!/, .ZfU\f.)\,7,)V*s-)V. 2- 

30 ^-;i,^wen^>o 
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3 6 

r 1 \z&tfz> rg^$nTt><tViAxo7U > -;w*j ■©^071)- 

v ■ ■ 

>;'Jiff v X>Xf.7- , / l J.Jk. 7U>.i ,5:7l/y;k 4y.*.4vV r }\ 

io ;k ^$^/u;k j»yu/iv<u#Jfc tf^/k trus^k .wxtrvfry 
*yy;k -fv^yy;K hU7*/u;k mj 7>>x;k ^K^/u;k -r>h*u 

r 1 ^«fc^R 2 \z&nz> rgm$.nTt)j;v^xP7'J-;u«j fc&ttSE&g 

i5 (i) 7mM. 

(3) 7;i/+;us <mfc£ iiiiSfett^^oiiT^^HWif&tivlr 

<y^;k.sec-^;k tert-7*^;k ^>^sfcttA*^;wf*^if e>ft£ 

(4) Aay>m : ? 7^*®^ *t^H^> IMfcJS^fctt'a^aiK^ 

sanfctfsns. ) *fctt7;kni'>s «7;k^>^frWsn 
wrs*u -n^wictt, *ti*fctt»tt«©»3(Mfci^6 4©7;M t ;wi« 

30 ^fcfi^Wf^Wn*. JWWSfctt, y)V*u*?)\,. V7)U*n*?)V\ 
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3 7 

HJ^I^D^Wk 2-7;i/:*PX3Ml/v 2, 2-y7tDIfJk A*^7;M- 

Dxfji/tfcii^ b^x^frmtfm? ens. ) , 

(6) ad^IEP ^yJHW^y.tt**^ *^^*fcka^|gMf? 

•> v.7;i/^-P> h^'X hU7;^P^ h*X ^b+v^b^X Ih^ h 

^h^ib^x xb*~>xb*X ^ ht^p^j/i&iarK*^ 

15 y0#*5<»*«*lf Stt5. ) , 

(7) yj/l, 
(8) 

(9) 7;>p^'>*;u^x;i/S (09*. m*9kifr$4<D7)Vn*r>>m mxu 
* .b^x x ^D^i/tfctt7* b*s^wf ens. ) Tgm^nfc 
20 ^^^x^s^if e>tit5. -j^wicj^iAtf, * h^^*;w^xjp*fe«x b* 

■,(1-0) wmts x&w xf jw y p tf ;k 2-ypt°;i/*fe«y 

. 25 ^X^kftJl/A^E-f ;W»35«#»f&*l5. ) . 

S&fct (11) ttft3ttTfc«fc^7'J-;i/£ 10KTO7U-^ 

##tf&n* A^Wfctt, 7xx;k i-^75 i ;p*fctt2-^75 1 ;w8s^tf6 
ns. gms<bbT»Apy>m^ WAtf; 7yijgf, ras^jawrpt: 

30 i7M;nw(fe.n> mmz\t. wx\& wm£M*ftfflt<D&*&.i& 
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38 

^6<D7)v^m^f)mf^n, Mfcjww&fctt, wxfc x^;u, yo 

t!;K 2-^Ptf;K -fV^Jk sec-^k tert-^JK 

rmc&#5 rg&sttx v^x.p t y -)V7)v^-)vm ©^ n7 u 
stum, s&ihr 1 *M:tfR 2 r W $nx^v^p7U-;^j 

io , SufBR 1 £<ktfR 2 rfim^nr ^ : i^td7U te&ttie 

r 2 ic^tts. rii$nt%j;^Afo7 u-jwj^-Mj ©^t-ptu- 

;i/jK£UT«» MI3R 1 ££#R 2 fcfctt* rg&£ttTfc£^AxP7U-;i'g 
J t^^§'\xPTU^StUT^bfet)©^#tf 

15 r 2 rB^$nT%)ckViAxPTU-;^;i/fc;^j ©fi&atUT 

R 2 fc&ttS r^il^tlTfecfc^AxPTU-^^^J ^fP7'J-M 

r 2 rfiii^nTfe^viAxPTu-ji/^^sj. <Dm&&tLT\t: 
25 bT^nsSfc^ams. 

30 r 2 &c&#s r«si*nTt)j;vv7;w* , ;w*;p#^mj ©usistUTtt, a 
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39 

io s^vus^k t^vwyj^jk i>**v 

3-7Wi>~)V. fh7kHD7 h 9 b H a bf U *J~)V*1fiW1 

15 (i) AD^>nf 7ymm?, 9kmm?%.rc\$3vmm^ 

a[«*fctt^tt«©ft*ft i & 4 ©7; wi^^wsn 
20 )i>mv£tf*>M. ) » 

tfsn, ia«s*fctt^tttt©jK**i^6 4©7;wi/» 

. ^wsn, HKA#WK:tt» A***, ^?;k x9Mk 7°otf;w 2-7°ptr;i/ 
*&«7*3^##tfsns. Hewlett, 7;^P^5 l Jk v?7;^p^^;k 

HU7;^P^5 L ;k 2-7MDim 2, 2-$?7tDXfJK A°-7;i/^- 
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4 0 

lfr.z ±(D7)vn*z/mmit>ti, nfcm&mm* thirds x.s^x 7p 

(5) Apy>m^ ■ 7vmm^ iiif sfctta^if 

yp^^r->^^f e»n^o ) > 

(6) U7J^ 

15 (7) ^vsw^tf&ftSo 

43cfc^R 2 lews rgm$nTfect^7;wi/*j ^*5^§7;wi/Si:bT^j 

20 (i) Any>nf -mm** 7ymm?> umm^F, gmmj-ttcteavrnm^ 

(2). ADy>if wx.& 7 ymm?, umw^, $kmm?£tc\$B vmm^ 
mwmtf ens. ) icfckmi'P^v'S (mfct ^7JW3*->£$;WW r &*i 
A#wn«^^i^e>4<D7;^^v»^^e».n> 

^#tfsn, jgfcjy^fcteu *?Mk x^ik 7ptr;k 2-7°ptr;k 
30 hi)7;k*p*3Mk 2-7MPx?;k 2, 2-> f 7^PX5 L ;k n-7;kt 



> 
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4 1 

i^e»4©7;m^>'g^fe>n, -HfcAttWfcfck *^>, ih^x ?°p 

, S^l^n^h^x hU7;U^P^h^X /h+yXh+y, ih^y^K 

15 (5) 5>7/K, 

(6) *^*S/«, 
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Wy/^^UJ^D'J HOf fflitbTH. M (3 2) K*tLTjIS3 
20 -6SW1^6II?$nS. ^tiitbTH N, N-^^f;WA7 
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5K, fh7kH077>, l,A-?**rV>* ^PD^>. ^TcfeZ-tlZOM 

3 ) xns 

.5 ft^« (34) «U ^RgttJWi*, ik&M) (3 3) S&fcA 
^ (3 3) _fc*H/T«*2.'v5ai:©«iBB*6aiR*tii. ADy>»^ 

»tbT«, K&m (3 3) ic#L/T3iiir3'-6a«©ttH*&a^tis. &s 

10 A*fc»tert-^^Uf ^A«?^#tf StU.JffaicW:, tert-^PU 5f «7i^* 
h5^00I^X N-^P^X^X 5 K^fcteN-^PP^v'W 

^ F^«tf e>tu ffjt»c.tt> -77'Dtf h 7 7;i/tni^ >t wens. ^ 
15 rc\zzn*><DMG®mmmft>n. f h7tFD77>w^e»ti 

3. tt*tRjK$#a«^©E«««tUT»4, ^-10 0^-^2 5*0©^^ 

20 t\ Kjfcmm&±fr-££z>zt%-z%z> 0 

- 4) Xg4 

m^lia«©Xig7t|^<i^^lcioT, te£«J (3 4) 3^6fl3^;*"(3 6 

5) X@5 

25 ®jtfel|B«©Xg5^|WI#^75fe^cfcoT, (3 6) fr&ffr&tt (3 7 

6) IS 6 

SI£i£lE«©Xg6£l^fc:^K:«fcoT* (3 7) frBfc&W) (1 2 
30 -ffr&« (1 2) ©«3SlC*5Vvr, HKKR 8 . CH 2 i^ftSSHUft 
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fc&b (3 2) 4^'©3firSsTWftt*-*C-t%)T**. ftft&fcfck X 
it (ffl&tfJ. Med. Chem. , 32, 218 (1989)40 fcB<R*nTV^^tMf*«*^6. 

©iift 12 . ; ... 

' fijiJ* 1 l|3^<D-fb^ (3 7) tt, flfctf, TIBk:^$tl«^£K:«toTfiJi 
r2 ^ n W . :(40). ; r2 A N 1 ; N _ , _ 



Q'Y 0H IS1 a 0Vl Rl XII2 




i OH looA J^ 0 v? R ioo 

H0 (32) R ° 0^ R 

(32) W (41) 

0 ' O • ' 

rV nVn "WW r\Vn 3 

9 P° ° 100 iooA J>lS|i« C37) 

. R iooA Q J ^rI 00 r 100 ^O - 

(43) ° (44) 

10. R^JotfR 2 »* v *[l]e*£M««D,-X a > X 3 fcitfR 1 0 0 

1) XSl 

i mmvxn 1 ii.i«iaot, fc-s-ti (32) (41 

) ^Slt^t^Tt^. . .. 
15 2). X|§2 

^ttlKfc©X&7 tffiMttmz&-DT, (4 1) ^Sfls^ft (4 3 

3) Xg3 

®l3ij*llBI!c©XjS2i:ll^^tcJ:ot, (4 3) j&i&fl^tt (4 4 

20 ) *«arr*Jii:*«T?*5. 

4) X©4 
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(4 4) frZtt&m (3 7 



10 



5£ (I) •V&ZnzfcGQKDtt. 5£ (5 6-5) , j£ (5 7) , ££#5*; (6 

HN v r-Vr-"^ ; h Ak 



-OH Xgl 



Xfi3 



(50) 



"OH 



HO" 



R iooA J >-R 10 ° 
R ° O (51) 



R-V J-* 100 

0 (52) 



O 

OHN 



H H 

(53) 



5-X 3 



X (54) > 
Xg4 



O f R O f R 



H 



(55) 



R 103 OH 



R 

X 2(56-1) 



O f n 



9 r 



jVVY-NH, 
(60) 



1 o i^^ 3 ^ 1 



x g 10 R 103 O A N^N ' X89 R 103 0 A N 
(59-2) 



1 ° r 



? r 



>— Y — NH 2 



R 4°° (56-5) 



(56-4) 




R 1 , R 3 fcJ;tfYtt, «[l]|BtttR«T»t), R 1 0 0 , X', X 2 
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. D.xmi 

(5 1) 4t£W (5 0) (^J^^Synthesis 385 (1986)^) 

2) X@2 

1 fE*tolg 2 £ Hrlli&^fcKJ; o T, ik$m (5 1) ^ e>ft£$l ( 5 2 

10 3) TU3 .. 

Mig^liHm©I@5 t|p|iifcj:^tJ:^T, (5 2) fr<bft&m (5 3 

) £MT3;i£^T£&o 

4) 1*14 

It&M (5 5) <fb-&tl (5 3) (^RfcTSynthesis 775 (1999)^) 

(5 5) <DMt£IZ&^T, -J&fcR 3 CH 2 mmfcZ^MMTlzMXlStLtch® 

5) IS 5 

-fb^ (5 6) its ^mmm. it^m (55) twar^TO&sitsc: 
20 txmm.Tz>z.ttfx%z> 0 ^mr^>tvx\t, ^wsx.^^s^ 

itSM (5 5) KttLTilSl 0-2 0 0M$»©ISB^S^lR£n3. 

mmtvxu, x^;-)k .feb<«2-yp/iy-;^o7;i/3- 

25 /^)0 < C~^4 0 , C©|ga^ejl^T§iIi:^T'#^o 

6) I*g6 

SM (#lx.fc£Tetrahedron 58, 3361 (2002), J. Med. Chem. 34, 2380 (1991), 
Tetrahedron Letters 34, 4595 (1993)> J. Org. Chem. 40, 185 (1975), Chem. 
Ber. 80, 401 (1947):fc£tfJ. Org. Chem. 41, 568 (1976)31) £f3Sfe$n/!:§lj£ 

30 tktmmttmz&'DX, \t&m (5 6) p^-sm (5 6-2) *mm-rz>z\t 
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7) X@7 . 

ffltmiB*©X88~l UBttoWSfc^t, (5 6-2) 

^ri (5 7) ... 
. 5 R l #7K*«*T**fc6ft (5 7) W;ffc&« (5 6) fcffi5S«»£bT, ± 

8) X@8 

flj&tt (5 9) tt,.K#fiET» <b£*.<5 6) > (5 8) , &<fctfM?$SI 

o a«» ^#(5 8) tt^tbTfflv^^iOT*^. mmmM(omm&i^ 
x«> (5 6) K:»i/TS«r2-5.aa©ttH*>.6S^nSb 

j| -fl^tl (5 8) £2t>T, 0. O5~0. lm (#8tJt) 0ttlffl#& 

15 T#5. 

9) Xg9 

«6ttlB*©3«7i:n«&^ftteJ:oT, (5 9) (5 9 

-2) siiirr* 
. i o ) xm o 

20. iBK».lIE«©X68~ : i i tmmttmzk-oT, (5 9 - 2) *»5fc 

(6.0) swfi-rs^i^**. 

ri (6 o") \£ <K&® (5 9) *mm&kvT. ± 

.11) Igl l . 

25 «jfiftl|B«©XS7.tra«ito&»fci:-3T; (5 6- 2) frbik&M ( 

• 56-4) 

12) Igl2 . ... 

«»«EllB«OXS8-lltn*ft3W*K:J;t>T, (5 6-4) *v&fc- 

(5 6-5) ftWSnzit!^**. 

30 
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^ (i) T^snsffc&to©^ ^ (6 3) T-mznzik&y!}, tttt&tom. 

. .R 3 R 1W -X 2 /..,. o ^ 104 ? f R3 

• ^YcVx3— R ^h* 

(56): (62) • .... (63) . .. 

1) . mi '/..'. 

mitmi^w,oxn7tmm^mz^'DX. tt&m (5 6) ^e^ti (6 2 

10 ) ^jit^i^^T^^. 

2) IS 2 

mitffillBm©X@8~l 1 tl^1i^fe^J:oT, ft-^tl (6 2) frfcflrett 
(6 3">"*«af5.H.t*«.T*a. ' 

15 ggMU'5 

5£ (i) ^^tis^t/o^-fe, (7i) T^nsft^v 

9 y / (66) ii . 



O^N^N IS1 CI N Jj J*2 N N N Xg3 

H H M JL106 

(65) R (67) 



(64) 



.R 3 R 3 ■ . .R 3 

A N X 1 (69) \,^N X N V N , 



. N 

^"^N^N^N XS4 " N N^N^N 



R 106 (68) H R** (70) R 106 (71) 

Da*, r 3 ££OT«, ^[i']ia«trasi-e*t), x 3 ttSJi^iiEKti^SiT 1 



WO 2004/096806 



PCT/JP2004/006104 



15 1 

i) xmi 

' fcSfe (6.5) tt> it&m (6 4) v^^;V7^U>t)b<^X^7^- 

t%rtz. **zsi&wj>(z>&mmtvx\t, K&m (6 4) £&Ct, mm 

\*i?*7)vz)i'ft*i'mo4i7tih>imi&* h;px>, ^>-t?x <&i><»* 

Tt>«tvv«RSKi^>^x>^*we.n5. s«m<tbT«, ^so'c-m 
15 o , c©ttH^6.s^n5.-'fc^». (6 4) mjRft*ffl^*i:i:«J.-e* , & 

15 2) X@2 

(6 7) tt,.*iStt*«l+, «it«#«T. -ft^ (6 5) ( 
6 6) ftE«*ii:*21i:K:3:D»*-rs-i:*«T*S. fc«S*£kTtt, ft** 

> X ^y-;K t>u<«2-^P^/-;^©T;wp-;^^> h;vx>t>b< 

■-bU;WfO*^ab>tt*i*» Sfcttfh7bl«o77>t)l/<«l. 4-^ 

.^yuEo^-^-mmmmmiibMo iuo'chsi 5 op© 

3) 1*13 

25 fijfift 1E«©XS2 tra«J5:*fefc'<fcoT, (6 7) .fr&fc^ifc (6 8 

4) Ig4 " 

«mi2«0lS6£Wa&3^fc±oT, flJ&tt (6 8) *»6<bfc« (7 0 

) *m?sz.tifiri*z. psm (70) ©wticsnx, hrkr* c 

30 H, gaWcf§^M^£SA£.nfcfc©fc®J£l' o *:©BJ£$tt«®#© 
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5 ) Ig 5 

iisi mwwxm 8 ~ 1 1 tw^iaot, (.7 o ) & 

. Sliifcl 6..... ;,, . 

mfefe 1 1 saift©^* ( 3 2) & Mx-tt. Tmm&& 1 6 \z^ xmmrz z\ 

NC^^R 1 



'°--,106 O O" 



H 2 N (73) O r HN^Y — - HN"Y NH 2 
R 2 '^NH". R2 A N X NH2 ^2 r2 A n A NH2 ^3 

(72) *~ (74) (75) 

O 



0 HN' 



' "iTA R 2 ^N N 

(76) yA ( 



OH 

HO 

. (32) 

10 R 2 (^[l]fBmt|W|«T$.0, R 1 0 6 fcbWWfc, X=F;i^ ^Dtf 

1) Igl~2, 

• Xflt Org. Chem. 26, 4504 (1961) 43 J;7JCUS6423720^) ^IBfetlfc 

Mit^i^^^^oT, (7 2) a s) .ttmmtzzt 

15 ^T#Sc, 

2 ) XU 3 

xitt (^jA«synthesis 125 0993)^) }ztm^ ntcmmmt mmuumiz^ 

T> <b£». (7 5) ^e>fc£t> (7 6) ^M-T^^i^T^o 

• • • v- 

.3) IS 4 

20 Ifcit (^iJA^J. Org. Chem. 58, 7258 (1993), J. Heterocycl. Chem. 30, 1229 
(1993) ^Comprehensive Organic transformation, R. C. 707^!, VCH 
publisher Inc., (1989)^) \Z$misntcMm&tmmttfelz£.-DT, ( 
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7 6) tf»Sft;£4M3".2) *M : B'fZ>Z-tW'V%2>o 

a a) ^ash*^*©^' ^ (8 4) Tasnsft;^*, 

.5 tt/«^»rnECS*n5*i*lcioT«i*hS-. 



0 ° R 3 

(77) ° W ' .. 

R • 

n 3 R 3 1 0 r 

o r r i -x 2 o r rVa, I 

JL (82) RLJyN — *- J T />"Y-NH 2 

JCHr aT . B 0 ( ^ -. 1 » F N N 



(83) (84) 



(81) 

1) IDgl 

10 » (MfctfTe-trahedron Letters 31, 3019 (1990)30 fc!3*ten£fiigi££ 

^^feioi:, -feW (7 7) »£<is4* (7 8) *«£r* 

„ fl3-6r*' (7 7) feu ^7/y^tBWl:ijlSl 3©Iil~2«!:NW 

2) Ig2 

15 «JittlflB«©3^5'fcRI*&^ftfc«fc'3T, (7 8) (7 9 

3) IS 3 

«jfei*ilB«©iie6irattft*ftK:'«koT, (7 9) ^&{b#» (8 1. 

) (8D (ommz&^T. -mzK 3 c 

i«t&ajT?e*fcii><j:t*«T?#*. 
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4) Ig4 . 

5) xms 

.5 «3t&iffiiw>ig8~i i tmufi^mz^x. it^m <s 3) 

(8 4) *mk*ZZ.t&rt**k>. 

wtms ... 



0 



o o o 



f R™O r (86) oV OR, ° 7 oV Rl ° 7 

(85) R 0 (87) (88) 



Q _ n ^R 3 

H 2 N 



R 0 (89) R 108 0 > , 



(91) 

o R 3 R i_ x a o ,R 3 , o r 



R 3 



r 2 ^n n tfV^* xee 

(94) (96) 

, r 1 ° *>swg, pwi^ *fc«x^***u r 1 0 9 

l) isBi 

ib£t> 08 7) fciu (8 5) (WX\*i. Med. Chem. 36, 3230 
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(i993).«) \zmm2ntcmmmtmmt&3mz&-oT, wk?zzLtifi?%z. <t 

(8 6) fct *JEflSffl^*3^» XitK (#]*.te£Tetrahedron 50, 5361 (1994) 

2) XU2 

.5 XiK (0!l)tfc£J. Chem. Soc, Perkin Trans. 1, 3489 (1999), Chem. Pharm. 
Bull. 44, 288 (1996) £<k tetrahedron Letters 34, 103 (1993)#) K:|H«S 

nrcm&mtmmttmz&vT. {tp® (8 7) ^6>^^» (8 8) &§s?it3 

3) Xl§3 

io m^ii3m©x@2 tnmt^mz^T, ft&m (8 8) ^sfcfc* <s 9 

4) x@4 : 

» (mWSeterocycies 42, 691 (199,6)31) fcE*$tlfc«jfifetra«6^ 
8sfc«koT\ (8 9) frt>tt&®. (9 1) SrS^T^^T^S,, 

15 5) If! 5 

6) X@6 

Sjgfe'l|Ba©ie6iI3«l&*ffi^J:oT, -fb^tl (9 2) (9 4 

20 ) *«6t5:iM«. <b^» (9 4) ©fijtfcfcViT, -j&KR 3 C 

h 2 ipmfi^mm^\zmK^nrch<Dmi&^^ to^^mm^o 

7) . Xg7 

»jifelS«t©XS7t^il3a:35 : St«fcoT, (9 4) fr&fcfctt (9 6 

25 ) '*»jg-rsntjfi«T?€r*.. ' 

8) Xg8 

m^ium<Dxms-i l^iwa^t, (9 6) 

(9 7) SMfSdtOT**. 



30 «iiftl9 
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a (i)'*r**n*ft^Hr©5"6, a; (i 1 5) T?ssn5fli^«i» 

P 3 ' R 3 R 3 

- r 9 r ,sr 



^VVx 8 — - h VVVy-nh 2 — h XjCVy-nhj 



NHBoc 

Xg3 



(10) . (110) (110-1) 



b110 

R 3 R s 



^ ^ X. i, ^nVVy-NHBoc R^(H3) 



r2^%| n X ® 4 



° R 2> *V^N Xg4 • " V Xg5 

' (111) (112) 



R 110 3 R ■ .FT 



(114) (115) 

R 2 , R 3 feJ:^Y(im[l]IB«i:^T^D, X 3 S£& 1 £Htt 
5 T&O* R 1 1 0 R 1 1 1 NC (O) ^[lJfBf^R 1 &&ZfR 2 r 

1) xmi 

i ib«©x© 8 ~ 1 1 1 mnttm£& o t, . ( 1 o ) a> 5^^* 
10 (n o) sja^sEi:*^*. 

2) i;&2 

iStfel-0SB«©Xgli:^«^tetJ;oTv (110) &<bl\&® ( 

.110-1) 

3) X©3 

15 mmkimm.(oxMi tmmt^m\z^ox. d 1 o-n ^ens^* 
w (i 1 1.) *«jfi-rsct^T#*. 

4) X©4 

<fc£« (ii2) &iS©#£T> '<b^« (in) &iiri*# 

20 ^hU^A*fc»3aKBt<b*U»>A«) #W&n* 9ft, *0*»ifc#ffi/8$tt5 
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1 5 7 

5) X@5 

{k&M (114) ^DAf^M^5H, fcb<. 

)V7$S) tfUv?>^omMO#lETt, (112) (113) 

-fiK f h7kFn77>> 1, 4-^t^>^OX-T^^j&E N. N- 

oTfccfcW 83Ktt'> N, N-^^^WATS P^«5n5. EMI 

6) X@6 . 

m^2|BfK©X@2<hl^li^^Ci:oT, ffr&to (1 14) j&»5fl?&* (1 

15 i 5) zmmtzzttfxtz. 

(i) x%t£tiz>i\&mo?%. £ (124) *c3t^n5fls'&«, 



R 3 F r114 r3 f r11 D f R$ 



EtO ... u h « \ s' ft i - -x. ~* i * fc— v r\i ir" * \ 

/^Y-NHBoc 

(111) (12 1) (122) 



R 110 

VlH p F 

R 111 (122-1) R iio 
i 



F R 114 R 3 R110 I > r3 




« R111 'X^N^ Y ' NHB ° C ^ " # - ' ff />_Y " NH2 

R 2 , R 3 43ctOTra[l]E®«i:|wl^T^0> R 1 1 0 R 1 1 1 NC ( 

wtmMtLxm^tift m&ztixh&ww*:* r 1 1 4 w: 
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l) xmi 

$M (WZ-Htluigev. Chem. 108, 1082 (1996). Bioorg. Med. Chem. Lett. 8, 
3275 (1998) £«k ^Tetrahedron Lett. 32, 1779 (1991)^) fc|Ejft£nfc»3gj£ 

.5 t^i«iaot ; <b&® (i 1 1) &t><t&M (i 2 1) mmtzzttf 

. 2) Xg2 

9|Bit©n:@4i:^^^fcct.oTry, ^#i ;(i^2 i);>-&ifc^ v C 

12 2) *mm:z>zttfT*%%.: : \K ; 

io 3) is 3 .; 

MB^l 9iH«OT@5 tl^ii^feCi;oT, (1 2 2) fr£>fcfr^ ( 

1.2 3) zmmTzzttf-vtZo 

4) I@4 

^j|^2fBmoXi@2«i:|wl»^tCckoT> fl?&tt ' ( 1 2 3 ) frSft^ (1 
15 2 4) *i«STSil£j&*T**v 

a (i) -rg^ti-s^tiod^, s: (13 4) T^ftsns-fb^ sfcfi-eo 

? H 

O h 
HaN-V^ . HC| 



H 2 N'~N 
(125) 




,r 3 o ^ ? r R3 9 ^ R3 



H 2 nV H 2 N V> ' — " H /l > — - H fYVx 3 

H 2 N X ^ xg4 HN N Xg5 r2 N *g6 R 2 N N 

(128) R 2^0(129) ( 13 °) 031) 

R 1 — X 2 O ^ O. 

187 R 2 ^N^N x g 8 R 2 ^N^N 
20 033). (134) 
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r 1 , r 2 , r 3 43£zrrttS[i]e*fcra<tT*tK x>*j;tfx a Ji' 

1 ) X@ 1 ~ 5 ' 

x«t (^wo9 9/0 3 8 5 8^) \zmm^nrcmmmtmm^mz:^-D 

.5 T».fls£4fc (12 5) (13 0) MtSratTfl. 

2) X@6 

«jgfe'i lmmonns tmm^mz^x. \\&® a 3 0) ( 

13 1) Si!»jirS2:i^^*.'KlSk:*^*»3i^istbTtt, tertV 
10 3)117 

mtmi mmoxM 7 tra«^»ic <fc x\ c 1 3 - i ) > e><b£% ( 1 

3 3) 

4 ) Xg'8 

«B68cliBfW>±g8~il tra»^tetC<koT> (1 3 3) *>5'-ffr& 

15 #1 (134) £«32rr<5E£#T#'5.' 

R 1 #**JiC^T?fc£'fc#t&l (13 4) tt, ^-§r#) (13 1) £tbfSIC**£t>T 

20 5$ (i) T«*n*ft;^«0'5 , 6, s (139) T*sn*fc£*;. 

,R 3 n ^- R3 R 110 — M 1 



F nl. Jl J. (137) 



"NH 2 xg2 



I T >~Y-NH 2 IT" 0 A. I 
(135) ( 136 > ' 

o r R3 o r R3 



r115 Lis 

(138) (139) 

K4«, ri , rs ^«fcOT«a[i]iB«traaiT*o, r 1 1 6 c (o) \mi 
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16 0 

-f K££-f. ] 
. 5 1) X©1 

Xltt (m&Tetrahedron 45, 3653 (1989)^) lC|B«'Stifc»ifttRlfiij&:* . 
ftiaot, (1 3 5) (13 6) *Wk?ZZ\t&X%Zo it 

(13 5) Wmi^O^m (17) feK'ttft^tt ( 

1 s) , wtm-z lumvitsm (.134) , wm.2 sm^pp^m. (.1 4 j_— 

10 3) , migfe2 9BE8©fc£$> (18 8-5) , £Jtt«g&3 2|3^(D{b^ ( 

2 2 8) fclXttfc&fc (2 2 4) 

2) Ig2 

(1 3 8) tt;.*ffitt*8*, (13 6) tfc&to (13 7) *jg 

c: txm£?z> z t&xzz. \t^m (137) ommthxit, 

15 #1(13 6) Kl»bTTiSl~5SSfiDttH^e>aR^tlS.. W«tbTtt 

20 fc^-<koTSSiig-r^^idt*T?tSo 

3) XM3 

(#J A ^Comprehensive Organic transformation, R. C. 7.D i y^f, VCH 
publisher Inc., (1989)«) \zmm2nx^tt&m£mMttmz&-z>X. ikfi 
m (13 8) &P>tt&m (13 9) £igjit&££^Ti£5 0 

25 

5£ (I) T?**n*ft:'&*©_3 , 6, (14 2-3) xmztiZfc&Va, 
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R 3 o ^ _/° Me 0 f R3 . 

'VnVVv NHBoc— ^AVv-NHBoc— - /YtVv-NHBoc 

r 116 - m1 116 o r R ? r 

(142) . r V^Vl 

_ * cf 1 L >-Y-NHBoc ~~7 I , A £ ,^Y-NH 2 
(142-2) (142-3) 
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mm 
,a (i) - 



5£ (I) T^$n§te%b"5S, (2 8 8) T^^n%'f^ii, 



o ^ R 940 OH ' o ^ r3 

CH 3 S(0) 2 N (286) xg1 (287) 



-NHR 55 



0 



,R 3 



, R 940 r 



1 1 Vy— NH 2 
XH2 . (288) 

Ti.) - (T6). Ta'&n-5««art*. ] 

1) igl 

(2 8.7) (2 8 6)" **r«saitjE«.**fc 

(2 8.7-1) *Kfoi<^zzt\z&<DTmm'?zz£tfi'e&z. MMtV 

ift»Offiffl*i:bTtt, (2 8 7-1) fc&bilit 1 ~ 5 l*<Di6H^£>I 
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2) I@ 2 

.5 g?ii& 3 2 8B«0Ig 1 2 t n#3to5rttK«fc oT, ft&m (2 8 7) ^ Bfc^tJ 
(2 8 8) ZmfetZZttfUZZo 

mmk4 6 

j£ (I) T^SnSft^©^, 5£ (2 9 0) T?*Sn*ft'&*,. S&«*0. 



Ktf! y R 1 , R 3 fe«fclX*5«fcOT«:«[l]|B«tl^Sll?»0, R s 5 «M3£*£3 
24RM<tm&?& Dv R 94 1 S *[ 1]BB*0R 2 K43tt3 rgg|$tlTt> £V> 

15 Digl . . 

S£it&4 5I3«©IS1 tHiaMtioT, ft£t> (2 8 6) fr<Mt£% ( 
2 8 9) &mm'Z>Zti!fiV&2>6 



Iiffi3 2|B*0Igl 2 tWH»3fe3^*teJ:oT, tt&m- (2 8 9)- *>Sfc£ft. 





2) IS 2 



(2 9 0) 



£ (I) T^£n5{b£^05^ 5£ (2 9 2) T?«$nS<b-&«, *fcJ4-t® 
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pi ■ / ^ A / 



^k,^n NC 



CH3S(0) 2 -" N xg1 
(286) fiE 



(291) 



R 3 



NC 

X@2 (292) 

2mm.£mm-v$>z>o ] ••••• - 

5 1) isi 

it-SM (2 9 1) tt; >ffitt»a«f», K&m (2 8 6) t->7>^hUCA* 
^hU^A*fc«->7>^'J^AO^ffl»i:bT«> (2 8 6) iCttbil 

2) IH 2 

3 2 !2^©Xg 1 2 ira«fc#J£fc<fcoT, ft^* (2 8 9) t>i\&® 

15 (2 9 0) £«jrra 



^ (i)-^$n5ft^ft<!)5S, ^ (294) -v&znzik&fa ^tcit^O 
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1 9 7 



NH 




/>— Y NHR ! 



,55 



(293-1), 



,942 



R : 



,943 




R 943 ^ XJ 
N N N 




cat; rv r 3 &£zt&3:zfY\miimm£mmx&Q* r 6 5 «§gitfe3 

5 1) X@l 

fb^tl (2 9 3) te, ^m&®m*<Dft&T%tzU#ft&.T, ftfMb (2 8 6) 
tfb£$J (2 9 3 - 1) &Rm-ZSi£Z>Zt\Z&iXmm-?Z>Z : ttfXZZ>o fc&m 
(2 9 3- 1) <D@.mm£LX\$, (2 8 6) £*fb«l 0~1 0 0 ^* 

(Dmmfrt>msi2ftz>o \\&% (293-D im»<om^ mmtiyxm^zz. 
10 ttfx%z>o Wiltiiit 7;i/n-«M(x^y-;k ^/-M 
fctt2-yD/w-;^)#^wc>n§o Kfo&mtvxte, msov-mis 



2) XU2 -• 
§55t&3 2|3feOXigl 2<hrtte^j*(Cj;oT, ft;^* (2 9 3) 



®tf£&4 9 

ft (I) T^£n5te&#J0"5^ 5£ (2 9 6) T^£ft3<b£tl> 



15 (2 9 4) *m&t%Z£tfXZ% 9 
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y-Y— NHR 5? 



XS1 



. 1 T />-Y— NHR 55 
(295) 




T.U2 ■ (296) : ' • ' 



2mmtmm-v&t). r 5 5 «m^3 2f3®<»:^-c*t), r 94j «, mum 



(2 9 5) tt, Wtt«ttSE+, {fc^-tl (2 8 6) tfc&ta (2 9 5- 1) 
10 &Kfoi£&%££\Z£pXmfe?5ZttfX£Zo tt&W (2 9 5-1) 

ttT«, (2 8 6) fc*fbiiS3~i o^*©^H^e>3i^n§o to 

~$ 5. 0 t:©ISH^ £ <h#n:£ 3. 

15 2.) X3g2 

2S3«©IS1 2 tPO«ft*felC<fcoT, ft^* (2 9 5) >£i*b£tl 

(2 9 6) ■ 



20 5£ (I) Xm.l£nZ>tt&mv> : D%, at (2 9 8) ^SnS'flJ&tt. Sfctt*-® 



1) Igl 



filiifcS 0 
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1 9.9 
R 944 XN 



Y 

.R 3 OH 0 ^ R 

f. /on, ^ pi 1 



CH 3 S(0) 2 - 



RV N A. N r . (297-1) R1 - N ^VN 

| I >-Y— NHR 55 R 944 I X NHR 

3)2 n n xw yVil 



(286) J " S1 6 (297) 

r 



,R 3 



-NH 2 

Xg2 6 (298) 

ess*, r 1 v r 3 & «fcOTtt«[ i mmtmmi!$> x> , r 5 5 «ste& 3 

2|Hm<t^Ta5D; R 9 "C (6) ft, ^[l]f3m©R 2 fcWVrg&£ftT 
5. J ] 

1) Igl 

<t£W (2 9 7) H i£*M7\ it^m (2 8 6) ifl^ir ( 

2 9 7 -D *Rm$ftz>zt\z&iTMi&irz>z.ttfr%z>o tt&m (297- 

1) 0^ffi*<hLT«, it-tm -(2 8 6) t*fL)lS3~l O^»0^H^e>S^ 
fh7th'n77X l,4-S*t*+h>\ N, N-^^W^l/AT^ h\ 

2) IDS 2 1 

15 »jg&3 2|B«0X^1 2 tN^^(CJ:-pT, (2 9.7) 

(2 9 8) ^iTtS^anritSo 



20 



(i) TS^ns.-ft^tf)^ (3 o o) TS^n^^ti. ^ci*^© 
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2 0 0 



R 945 . 



r3 I O M 

0 f R 946 1 jf f 

N N.N.N 

OMA lW IsM (299) 



3 



CH 3 S(0) 2 ^ N -181 

(286) R 946 




R 1 - N -^N 



R 



3 



R 94s v i| />-y— NH 2 i 

112 r 948 (300) 

bfo, ri , R»'*J;tAfeJ:^Ytt«[l]1B«ira*'T*-D,' R 6 5 «S£ii&3 

5 $tiTt)J:ViT5/^J zm-o ] 
, 1)111 

<t£#J (2 9 9) it^m (2 8 6) fcitftefcEffcStffc 

ft-g-t! (2 9 9-1) ^^^-a-Seit^cfcoT^ji-r^^t^T^^o IltL 
Xte, ^U^Atert-^h+^F, *hU AterK/h+S*!*, #arfe~>£A, ^ 
10 K*U^A, KR^HJ^A, ^hU^A^x/t^H, #U£A7x/*S'F3; 

£S©&ffl»£bTfcJ:, it&W (2 9 9- 1) lC*f^H'*l-3-a*©«H^6a 
fc'&to (2 9 9-1) ©^fflatbT«, 1"b£$l (2 8 6) Kl*tbSI# 

2~i oa*ottH*>6a^'sns. TOttutjattuTtt, xh5t pn77>, 

15 l > 4-v^-^it>, N, N-^^SM^AT^ F, ■.*fcttnn6'©S^»«W* J * 

tfe>fts 0 Rji&^tbT^ m- 1 o*c~^5 o'c^igBa^e.'ji^TSiit^T 

2) IS 2 

®jt^3 2|3©©Xigl 2iH*&3Sfftl:ioT, 4k&® (2 9.9) 

20 (3 0 0) ^mr^T^. ' 



®lji&5 2 
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2 0 1 

. a (0 T^nSft"^©^ it (3 0 9) , k (3 1 2) , S (3 15) 



,R 3 O ^ 3 

,51 0 >"\ r -.N „ R 51 0" 



H 2 N^N HN^N 



O 



(214) T h ° (301) 



S^N^N X g3 S ^ 

H (302) ( 303 ) 



HOy0 0 ^R3 .^ u Y°0 

S"T>-Y— NHR* ' l^lV-Y— NHR 55 . 

(304) (305) 



NV Vy-NHR» Vy Vv-NHR* 



A NHR V I >-Y 

CH 3 S(0) 2 ^N N xg7 R 948^ N >- N 

(306) (307) 



HO^O Q ^ R 3 



^i'StVy NHR 55 

(308) 
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HO r O Q ^ 



5J\Vy-nhr 55 " 

r*k> A N N 1*19 
(308). 



2 0 2 

HO Y°o r * 3 
Wh-nh, 

(309) 




(313) 



yo ^" ^ to ^ n 

Y^Vy-nhr 65 ism i!Vy-nh 2 

(311) < 312 > 



,951/ 



,950 



R' 
I 

NH 



1*114 



R 951^N r 0 0 



t 



(314) 



,950 



R 951^N r 0 0 R* 

51 1 >"Y— NH 2 



1 I'V-Y— NHR 55 1*113 

R 948^ N -^ N 



N N 
(315) 



r 



R^-M 1 
(317) 



R 952 ^0 



(316) 

X*I15 



NHR 



55 



R 952 v_*0 



,55 



1 I ^— Y — NH 2 



N N 
(318) 



X*|16 R N. • w 



(319) 



[5&KR 3 *«kOTtt«[i]C«i:WlllT*D> M 1 ttv M^2 2Em<h|pia 
T&D,' R 5 1 £J:tfR 5 5 tt©jgfe3 2|H«t^T»0, R 9 4 7 tt^^Jk 

x^;k ynt!>*«fc^2-yoif;i/S«u' R 9 4 9 oc (o) \t. ECUIBtt 
tltc rM&i£tlTh&H7)Vx**/i3)V#=.)USi} £tau r 9 5 0 r 9 5 1 nc 



WO 2004/096806 PCT/JP2004/006104 

2 0 3 

(o) mnmmvR 1 &&zfR 2 \zmz> mm^nxh^r^vm 

j om^mtvxm^nrc rfi^tiifeiuTD^nj r 9 4 8 \t 
.5 , i/rySv mimmoR 2 \zm% mw&nxb^Tjvn^ym} , rg 

to , rg&£tiT*><fc^7U-;vsj , ri^nTfciHAfDT'j-Mj /. r 
) K rH^$nTfej:^7P-r;i/Sj m^tix%^^mm^ti7 

15 y-;i^;Pfc;i/*j ^^To ] 

Iil~3 

$M (.MfLtth Heterocyclic Chem. 36, 1119.(1999)30 fcSB&Sft&Siigfe 

tmm^mz^x, <t&m (214) t^^m (30 3) *mm?z>z.ttf 
xp&o. _ 

20 ±g.4 .; . . . .. 

;te^3 2mm,<Dxm6 tmmu^z^x. itsm o 0 3) frzit&w x 

3 io 4) ' *mm~rz>z\ttix%z>. 

xms 

$M (MX ^Comprehensive Organic transformation, R. C. yUyt?^, VCH 
25 publisher Inc., (1989) ^) }z^m^nTcmmmtmmt^mz^-oX. ( 

3 0 4) frZiktem (3 o 5) £i?&l-.s;i<h;&ST£3. 

4) Ig6 

©^4 4|Hm©Xig2<!:l^«^lCcfc^T, <b£#l (3 0 5) frbfc^m ( 
3 0 6) SfijgTSdttfTftS. 
30 XU7 



WO 2004/096806 



PCT/JP2004/006104 



2 04 

4 5 i3«©x=g i , m&m 4 6 mmoxn i > mitm 4 7 iem<z)xi§ i , 

fijgflc4 8|H«©ISl, »Jtfe4'9iB*©XSl, 8iiifc5 0|B*©X8.1 
r^M*5"lM©XSl|kn«te:^ttfc«fcoT, <kfHb (3 0 6) j^'6m&* ( 

30 7) *mm?%zttfT°%z>o 

.5 XS8 

®fj*3.2fH«©Xg6t^fil^t*K:ioT, (3 0 7) ( 

3 0 8) ««jtT* C.'£* J T?*S. v 

. ,. \ ^ ' 

7) X@9. 

. Mfe3 2mm<Dxm 5 tittu^t, o o s) 

10 (3 0 9) s»jrrs;it56«*e€rs. 

8) I@10 

Xtsfi ({^^Comprehensive Organic transformation, R. C. ^UyZW, VGH 
publisher Inc., (1989)$)' fcffi*$nfc«5fii*tn«lft*»lCJ:oT, ' <b^« ( 

3 0 8) (3 1 1) .sfijs-rant^Tfr*. 

1( 9)1811 , ' 

gB£&3 2'SB«oxgi Si^^fefc.koT, (3 11) frbtt&m 

. (3 1 2) &m&?$Z.tifir£%o 

10) IS12 

m&m 1 9 mm<Dxn 5 tpw&toSFScicj; o t, At&m ( 3 0 8 ) a> ( 
20 .3.1.4) 

11) 1113 

I3j£&3 2Ba«oxsi 5i:B«ia:*sic«koT, (314) a> 

(3 1 5) zmmtzzttfrgZo 

12) Igl4~15 

25 Sit&2 3IBK©X82~3 tWH«^i*fc«k'oT, <fe*« (30 8) fc-fctefc 
ft (318) SJBft-TSJltVT?!**. 
1 3) 181 6 

MlktiiS 2fE«c<Z>X8l 5tmMfcJ5felZ&?Ts (3 1 8) frZikte® 

(3 1 9) *mmtz>ct&T?%%, 
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&TMMtW%®%mz$t?Tft5Z\btfT?%Z mXtt. Protective Groups in 
Organic Synthesis, T. .W. Greene, P. G. M. Wuts&ly ^2)&» John Wiley & 
10 Sons, Inc. (r99l)fcffi«©^S) . 

tiSo \z.®£5fcfcw&<D&9&\** its* mt&tc\,mMte£<Dm<DfttET* $ 

^JA«7^/^xK^^5 1 ;U7> : erL^A©#«ET, xh^bFa7^>^ 
<if©«+TffpCi i foT^§o 75 7i(?)§iS©iift> tert-y^P^v 

25 T-;k ^;UhxXx;b*fcttBl75H^£d^fe>ns. CCA^&fiiiWIOBi* 

> B\^m^x7miti-hv^^E(DT)^vr^mt^z\tiz^fft>n, mr 



WO 2004/096806 



PCT/JP2004/006104 



2 0 6. 

10 ^^ioT^fij^-^^tSo . ; . ,. : 

. SLSL'-!> ^=*£; VW^IIIv t.fiyxjMfry 

20 *3BWft^tt, litfffl «t o Til* teffc^©® 
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mm, zv-bM. p—>a>a, xtd^j, »j^fcw#^^i:^tfe, 
.5 mmt. m*(oikGmz£.<o, ztc^omm, ^m, tesik stt 

M^t^D^bf^^ jlS«A(#M50 kg)£*lLT, *8§J3^«J&> 0.1 
~1000 mg/0> ffsC<ttl^OO.ig/HS10'10*fctt2ttV»b3iaii»H-i^ft 

10 

15 .. 

mm i 

8-[(3R)-3-75;k^'J^>-l-^W-7-(2-^n^>^)-l-^^- 
2 - HJ 7 Jl^P^WWl, 7-i?kHD-6H-^'J>6-t> 

FsC^N^N^ F 3 C N • N H> . 

20 

8-^Dt-7-(2-^D^>yJl/)-l-> 2 - h U 7 P * 1,7- 
^kh'o-6H-^U>-6-t> (36 mg) , HJX3\>KT5> (22 ju L) , (R)-te 
r t-3-^;Pfcf^U> > >-3-'fJ^;Wt^-h (158 mg) (DX^/-;|/ (6 mL) £ 
^^100 < C-e#^4'12^in^Wbfc. jRfc»«£25'CK:ftm ttEftffiU 
25 J8*S*7A^D7b^77^- ^^>/^X^=5/l~2/l 
) T?««UT4fi)&» (42 mg)£#fc. ^lC*4J^©l,4-^***>»* (2 mL 
) fc4NttK/l,4-^**>»« (20 mL) £in*.* 25 < CT2. 5P#M*#bfc. 
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!Sgt,TBfc£U fiSMW#(50 mUSftff, ^nn*M(30 mL 

)VJ*/*-9J-jV = 10/1) Tf»8t5Jltl:«koT 4 SJlGDSttfe. (25 tag) £S 
.5 £@ft£bT#fc. 

* l H NMR (300 MHz, CDC1,) 5ppm 7.62 (d, J = 7.9 Hz, 1H), 7.26-7.15 (e, 2H), 
6.77 (d, J = 7.5 Hz, 1H), 5.53 (s, 2H), 3,68 (s, 3H), 3,57-3.54 (m, IE), 
3.39-3.34 d, 1H), 3.05-2.95 (m, 2H), 2. 85-2. 78 (m, 1H), 1.97-1.94 (m, 1H) 
, 1.72-1.58 (m, 2H), 1. 37-1. 22 (i, 1H). 
10 MS (BSI+) 485XMH1, 100*). 



mmm2 

8-[(3R)-3-75y^'Jy>-l-'fJW-7-(2-y7; / <>^)-l-^5 1 JV- 

- 1 



o 





n — Vivo 



F 3 CT ^N- 

15 " ' NH 2 

^<D@#Jtl (21 mg) *efiH#tUT#fc. 

'H NMR (300 MHz, CDCl,) . <5 ppm 7.73 (d, J = 6.8 Hz, 1H), 7.57-7.53 (m, 1H), 
7.45-7.40 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 5,72 (s, 2H), 3. 
20 66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3.31 (m, 1H), 3.05-2.96 (i, 2H), 2.80- 
2.73 (m, 1H), 1.95-1.91 (m, 1H), 1.75-1.61 (m, 2H), 1. 28-1. 25 (m. lH). 
MS (BSH) 432 (MHl, 100*). 

nmi 3 

25 8-[(3R)-3-T$/hT^U v ? >-l--fJl/]-7-(2-7' , D^^>>?;i/)-l-(2-^-+ 
y-2-7x-;i/x^;i/)-2-pWI/-i, Ho-eH-yj >-6-^> 



\ 
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(55 mg) ^66@#:i:bTffco 
' H NMR (300 MHz, CDC1 3 ) <5ppm 8.01 (d, J = 7.5 Hz, 1H), 7.66-7.48 (m, 4H) 
5 , 7.27-7.21 (m, 2H), 7.15-7.10 (m, 1H), 6.82 (d, J = 7. 3. Hz,, IB), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 (m, 1H), 3.38-3.33 (m, 1H), 2.99-2.95 (m, 2H 
), 2.75-2.68 (ni, 1H), 2.49 (s, 3H), 1.94-1.88 (m„ 1H), 1. 68-1. 63 (m, 2H), 
1.35-1. 25 (m, 1H). 
MS (ESI+) 535 (M + +l, 100*). 

io ' 

ilf!4 

8-[(3R)-3-7Sybf^Ui»-l-<;W-7-(2-> r P ; e^>v;i/)-l, 2-xp< 
?;V-l,7-ytHo-6H-^U>-6-t> 




.'"* 15 . 8-^D^-7-(2-rD^>^;W-l, 2-^^^;U-l, 7-i^t:HD-6H-^U 
>-6-±> (88 mg) , (R)Mert-3-^;i/I^^U> 5 >-3-'1';^;WNV-h (215 m 
g) (D^J-)V (8 mL) M^100 , CTW4 ] 25PtP B 1iPM#bfc o 
25t;£M^ffiMU »*7A^07b^77^- ( ~> U 
. 7iN;l/A/^^y-;i/=200/l~50/l). TMLT^t/ (120mg)£#fc 
20 m^<0\,i-^t^>mm (2 mL) t4NiLm/l,4-^^U->« (20 mL) 

0mL)^l> ^an^;UA(50 mLX2), ^^ttii^KSO. mDtcTttfct! 
94 nig) *&&mWtLTmco 
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■HNMR (300 MHz, CDC1 3 ) <5ppm 7.61-7.58 (m, 1H), 7.24-7.12 (m, M, 6.77 ( 
d, J = 7.3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3.46-3.43 (m, 1H), 3.35-3. 
30 On, 1H), 2.97-2.91 (m, 2H), 2.73-2. 66 On, 1H), 2.60 (s, 3H), 1.91-1.83 
(m, 1H), 1.69-1.57 On, 2H), 1. 30-1. 22 (m, 1H). 
MS (ESI+) 431 (MH1, 885K) . 



10 



15 



m 

8 - [ ( 3 R) - 3 -T 5V tf ^ L) ? >- 1 )V\ - 7 - ( 2 -?U^>z»V) 
1 , 7 -5^ t: H P- 6 H-y U >- 6 > 



Br 




Br 



L JL >~ Br 




NH 2 



m<D&m® (86mg) %&&®fttbTm£o 

l H NMR (400 MHz, CDC1 3 ) dppm 8.00 (s, 1H), 7.60 (dd, J = 1.2, 7.6 Hz, 1H) 

, 7.25-7.13 On, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
1H), 5.50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 On, 1H), 3.35-3:3 

0 (m, 1H), 2.98-2.90 (m, 2H), 2.74-2. 68 (m, 1H), 1.95-1.85 (i, 1H), 1.74-1 
.53 On, 2H), 1.28-1.19 On, 1H). 
MS (ESI+) 417 (MHl, 8285). 



20 mums . 

8-[(3R)-3-T$/tf^U> 5 >-l--r;V]-7-(2-^PD^>^;i/)- 1-^^-1 
,7-^kHn-6H-7' l J>-6-t> 



ci 




ci 



N N 




NH 2 



\ 

I 
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m<D^mm (87 mg) &&&mfctvTmz. ■ 

■H NMR (400 MHz, CDC1 3 ) 6ppin 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 

, 7.25-7.16 (m, 2H), 6.79 (dd, J = 1.3, 7.5 Hz, 1H), 5.58 (d, J = 17.0 Hz,. 

1H), 5.52 (d, J = 17.0Hz, 1H), 3.55 (s, 3H), 3.52-3.48 (m, 1H), 3.33-3,2 

8 On, IB), 3.05-2. 95 On, 2H), 2.82-2.77 (m, 1H), 1.98-1.90 (m, 1H), 1.85-1 
.57 (m, 2H) 1. 37-1.26 (m, 1H). 

MS (ESI+) 373 (MHl, 100*). 



10 



8-[(3R)-3-75/ ^^)P>-l--()V]-7-(2-^U : E^>P)V)-l-(2-^ 
V- 2 -7 idJl/IfJW - 1 , 7 H a- 6 H-7°'J >- 6 





N' N 



M©aWt) (90 mg) £G£@#:£LTt#fco 
15 'H NMR (400 MHz, CDC1 3 ) <5ppm 8.00-7.98 (m, 2H), 7.93 (s, 1H), 7. 63-7. 56 ( 

m, 2H), 7.51-7.48 (m, 2H), 7. 24-7. 22 (m, 1H), 7.15-7.12 (m, 1H), .6.82-6.80 
On,. 1H), 5.52 (d, J = 18.0 Hz,. 1H), 5.48 (d, J = 18.0 Hz, 1H), 5.40 (s, 2 

H), 3.48-3.33 (m, 2H), 2. 98-2. 93 (in, 2H), 2.75-2.69 (i, 1H) 1.92-1.89 On, 

1H), 1.70-1.60 (m, 2H), 1. 26-1.23 On, 1H). 
20 MS (ESI+) 521 (M*+l, 88$). 



8 - { (c i s- 2 -7 5 7 S>7 D A* zs)V) J S J } - 7 - ( 2 -7o ^ > -' 1 - ( 2 
* V - 2 -7 x-jHfJ|/) - 1 , 7 - v t H P - 6 H-7 U >- 6 > 
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20 





>— NH NH 2 

£5 

8-^D J E-7-(2'-^D^>$?JW-l-(-2-^V-2-7x-;WX5 t ;W-l, 7- 
■S?fc Ho-6H-yj>-6-^-> (75 mg) , V7°P tf;i/X3^7.5 > (50#L 
)\ £<Mcis-l, 2-^75;^DA^> (86 ML) ©X^/-;|/ (2 m 

« (6 mg) l/T#fco 
10 'HNMR (400 MHz, CDC1 3 ) <5ppm 7. 98-7. 96 (m, 2H), 7.86 (s, 1H), 7. 62-7. 60(m 
, 1H), 7.52-7.43 (m, 3H), 7.26-7.21 (m, IB), 7.11-7.05 (m, 2H), 5.83 (d, J 
= 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5.40 (s, 2H), 4.60-4. 53 (m, 1H 
), 3. 72-3. 69 (m, 1H), 3.13-3.08 (m, 1H), 1.98-1.24 (m, 7H) . 
. MS (ESI+) 535 (M*+l, 80%) . 

15 



19 

8 - { [c i s- 2 -7 5 / P 7 k / } - 7 - ( 2 -7 P ^ > - 1 -> 
1, 7-i^b h*P-6H-^U>-6-^-> 




Br 

O 




I Jl >-Br . | |T ^ — NH JMH 2 

N N N N / \ 

8-7 <> P ; e-7-(2-^o ; E^>v;i/)-l-^5 1 ;i/-l, 7-vt: HP-6H-7°U >- 
6-*> (70 mg) , ^-<yyptf;i/X^;i/T5> (46^L) , £,fctfcis-l, 2-5? 
75 7^aAW> (0.2 mL) ©N-^;Ulf P'JiV> (3 mL) i£l&£l60 
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. 5 x^7^> = io/1/o. dthiku mm<Dg&)®(n mg)&&M&mfttLTm 

'HNMR (400 MHz, CDC l s ) <5ppm7.92 (s, 1H), 7. 59-7. 57 (m, 1H), 7. 24-7. 21 (i 
, 1H), 7.19-7.16 (m, 1H), 6. 97-6. 94 (m, 1H), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, 1= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4,13-4.11 (m, 1H), 3.56 (s, 3H) 
10 , 3. 23-3. 21 (m, 1H), 1.76-1. 26 (m, 7H). 
MS (ESH) 431 (MHl, jOOX). 

^JS^3 10 

8 - [ ( 3 R ) - 3 -T S V kf ^ U ^ >- 1 ;U] - 7 - ( 2 3S>|/- 5 - 7)1* P ^ > 
15 )-l-^-l,7-^hKD-6H-^iJ>6-t> hU7;^Of|i?m 

.pa, 

NH 2 

. . Mfcm£w.zmfc?tivh?77j-mc)\z&?Tmmh, nmo^mm (21 

20 mg) *&&®fctVXmc r 

'HNMR (400 MHz, CDC 1 3 ) <5ppm7.99 (s, 1H), 7.16-7.13 (m, 1H), 6.88-6.84 ( 
m, 1H), 6.40-6.37 On, 'IB), 5.42 (d, J =17.0 Hz, 1H), 5.37 (d, J = 17.0 Hz 
, 1H), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 (m, 1H), 2. 98-2. 93 (m, 2 
H), 2. 78-2. 73 (m, 1H), 2.34 (s, 3H), .1.92-1.87 (m, 1H), 1.71-1.59 (m, 2H), 

25 1. 26-1. 23 (m, 1H). 

MS (ESI+) 371 (MHl, 100$). 
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11 

2-75/-8- (3-75/ tf^'J^>-l-<;W -7-^>>MI/-l, 7->?t:FP- 
6H-7U>-6-;t>:fc e ktf2-Xh*>'-8- (3-7$ / fcWJ i»- - 

5 , .• NH 2 .. . NH 2 

;MjtSSi~R 2 - 7 ^ / - 8 -^DfE- 7 1 , Kb- 6 h-^u >- 

6-*> C5Q0 mg) ; '#itfjgw&(0.4 mL)¥x^/-j|/(io mL)'#fc& lllli 

^h'J'>A(323 mg)=£Jjn^, 2B#p H m^bfco *(50 mL)£J;t£tafi#7k(20 

10 N-^^;HfBU^/> (10 ml) tllM, 3-75/fcf^U>>>2:&i^(500 
. w)^^MV^u\±)VX.^)V7^>{\.% mL)£JP*.T, llCCT. Ifi'HOIIf 

mmwhtco ' fcfo®m*2sx:\zninwi, 2N-mi?7K(3o mDm« i^mx^;K5 

OmDiCTifflUc. 7Kl«m^U^A^iP^T7;^U14{CL, #Tt£lb£ia 
#:£3j&Lfcc 5^^on^;kA(30 mD^iP^ ffitilb£^ll£3SyU # 
15 iSSH^/*/-^ (10 mL) «U f£ji£-fr£:. £*lfc<fcoT, 2-75/- 
8- (3-75/ \Z^)V>-l~i)V) -7~^>P)V-l, 7-^t HP-6H-7°U>- 

6 -:*> (48 mg) ±m<D2 a n^MI^iTKIit h U ^Atm 3 

//^/-;i/=io/i~^Bp7}>;i/A//^/-;i//hUx5 1 ;P75>=io/i/o.i) t 

20 fftfiU 2-Ih^-8- (3-75/fcf^U v>>-l~f;W -7-^>^-l, 7- 

^hFP-6H-;/u>-6.-:t> ao mg)£#&o 

2-75Z-8- (3-75/tf^yV>- W;i/) -7-^>^Jhl, 7-yk FD- 
6H-7 P U>-6-^> : 
25 'HNMR (400 MHz, DMS0-d 6 ) <5ppm 7. 32-7. 14 (m, 5H), 6.05(s, 2H), 5.30 (d, 
J = 15.9 Hz, 1H) , 5.26 (d, I = 15.9 Hz, 1H) , 3.43-3.17 (m, 2H), 2.80-2.6 

7 (m, 2H), 2.57-2.46 (m, 1H), 1.84-1.76 (m, 1H), 1.72-1.60 (m, 1H), 1.59-1 
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.45 (in, 1H), 1.20-1.07 On, IB). 
MS (ESI+) 340 (MHl, 45*). 

2 - X K*>>- 8 - ( 3 -7 5 y h!^ >J P >- 1 H";W - 7 >>>;!/- 1 , 7 -S? t K 

. 5 D-6H-^'J>-6-t> : 

'H.NMR (400 MHz, CD 3 0D) <5ppm 7. 34-7. 17 (m, 5H), 5.47 (d, J = 15.6Hz, 1H 
) ., 5.42 \i, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3. 58-3. 52 On,. 
1H), 3.28-3.15 On, 2H), 2.98-2.88 (m, 2H), 2,06-1.98 (m, 1H), 1.83-1.73 On 
, 1H), 1.70-1.58 On, 1H), 1.55-1. 43 On, IH) , 1.40 (t, J = 7.1 Hz, 3H) . 

10 MS (ESI+) 369 (MHl, 100*). 

mnmi 2 

2- ^>Wl/7S/-8-[ (3R) - 3-75/hf^U^>-l--f;W-7-^>^ ■ 
;P-l-^^;i/- 1, 7-vhFP-6H-7°U>-6-^-> 

, P 

003 -oCii-Q 

15 1 I NH 2 

\-*j;)\>-2 — zt^.j-jus. y- 8-^p ; e-7-^>>5;i/- 1 , 7-z?\t Ka-6 H-y 

U> : 6 J ^0> : (55 mg) , (R)-3-T5/ tr^U ^>zlte^ (53 mg) , SMV^P 
: tffe¥)P'75 > (0. 26 mL) <DX*/>;i (5 mL) 110 < C~e. £fW 

^ioo^TOM^bfco S^^<&25t:^^^MffiMbv ?Mic^fn^7K 

Ml±^bT^<Z)ge<)tl(61 mg)^#fc„ 

'H NMR (400 MHz, CDC 1,) <5ppm 7.40-7.18 0n,.5H), 5.46 (d, J = 15.7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3.56-3.46 On, 1H) , 3.32-3. 
25 On, 1H) , 2.83 (s, 6H) , 3.12-2.78 On, 3H) , 2.01-1.92 On, 1H) , 1.80-1. 
25 .70 On, 1H) , 1. 69-1. 57 On, 1H) , 1.43-1.33 On, 1H) . 
MS (ESI+) 382 (MHl, 100*) . 
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10 



mm 13 

2-> 5 ^^;UT$y-8-[(3R)-3-75ytf^'Ji ; >-l-^;H-7-(2-^PD^ 



ci 

o 





^"V^N .. .. 

I I NH ? 

WtJ (34 mg) £^&«%£UT#fc. ' * f ' : - 

'H NMR (400 MHz, CDCl,) 6 ppm 7.42-7.37 (m,; 1H), f: 23^7. 1 3 "Cirti, ,2H)';\60=8 J 
6-6.81 (m, 1H) , 5.52 (d, J = 17.1 Hz, 1H) , 5. 48' (dl J = 17.1 Hz, lB 
3.51 (s, 3H), 3.45-3.39 (m, 1H) , 3.34-3.26 (m, 1H) , 2.97-2.87 (m, 2H) , 
2.86 (s, 6H) , 2.72-2. 65 (m, 1H) , 1.93-1.84 (m, 1H) , 1.73-1.53 (m, 2H) , 

1.28-1: 17 (m, 1H) . 
MS (ESI+) 416 (MHl, 100*) . 



15 2-T5 7-8-[(3R)-3-75/tf^'J^>-l--r;W-7-(2-^DDA>^;l/)- 
1, 7-> ? fcHP-6H-yU>-6-^> 

Yi 



20 



ci 





H X 1>-Br 



NH 2 



H 2 N'""N' N H 2 N 

mm 1 1 (DitsmmWs ®t tx, mmm 1 2 ti^^o^T^^^sfib 

, MOSWti (83 mg) $«WtbT#fc, 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm 7. 50.-7. 45 (m, 1H), 7.36-7. 23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6!l0(s, 2H), 5.32 (s, 2H) , 3.40-3.25 (m, 1H), 3.18-3.10 
(m, 1H) , 2. 77-2.60 (m, 2H), 2. 56-2. 47 On, 1H), 1,79-1.70 (ni, 1H), 1.63-1 
.53 (m, 1H), 1.48-1.34 (m, 1H), 1.15-1.03 (m, 1H). 
MS (ESI+) 374 (M* II, 100*). 
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mmm 15 

8-[(3R)-3-T5 7 ¥^)^y-l-j M-7 -(2-2UU<>V)\,)-l-*?■)l- 
2-by 7)lj-U , 7-yt HP-6H-7°U>-6-^>: 

Ci\^^ CI. 

o 





5 NH 2 . 

mmvm® (53 mg) *&&mwti>Tmtco 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.45-7.42 (m, 1H), 7.26-7.18 (m, 2H), 6.80 ( 
d, J = 7.5 Hz, 1H), 5.57 (s, 2H), 3.68 (d, J = 1.3 Hz, 3H), 3.51-3.48 (m, 
10 1H), 3.4.1-3.37 (m, 1H), 3.05-2.91 (m, 2H), 2.77-2.70 (m, 1H), 1.90-1.88 (m 
, 1H), 1.71-1.58 (m, 2H), 1. 28-1. 25 (m, 1H). . 
MS (ESI+) 44KMH1, 1005K) . 



II 

15 8-^P i E-7-(2-^D^>^;i/)-l, 2-i?*?-)V-l, 7-^hFO-6H-^'J 

o H 0 o 
o 

100*CT, 2', 3', 5 , -hU-0-(7-feh^-».-2-^^;W8-> r P^y^> ( 
393 mg) , 85%^7K« (160mL) &ck<«7KM(4 mL)©M&l. 5P# 

AT»Lfc^ ^JET&jliU 1!&'J#-X# (0.427 g) ^b^tf)* 
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1 H NMR (300 MHz, DMS0-d 6 ) <5ppm 12.30 (bs, 1H), 2,34 (s, 3H). 
MS (ESI+) 229 (M*. 100*). ■ 
m^X, 25t:T, KU.#->^# (0.701 g) £N, N-^^^*;UA75 H (20 
mL)«0$i*> 4Cfe«^b v ^m7K^hU.^A (390 mg) *tia?LTm 
. 5 &3f#b£. IfcBfcfrUtfA (270 mg) Rtf 2 -^D^>^a7>f h* 

(390 mg) <£Jn^.T7l^^^#tfeo SfS^K h;i/X> (20 mL)' fcJO*., $ 

(100 mL) {CT2tU»mbfCo ^mU£@#£h;kr>T 

s's', M&i» -tftftmisTWL£f8,m (250 mg) -tfixt. wzisvr. 

10 fel (250 mg) ©Ni N-^/^*M75 F(10 mD^fc&b, TMtfb:?- b 
U7A(30 mg, 60**14) ftjp^t, 15#ISft#bfc1& SVfc^Jl (195 $ 

h;i^X> (20 mL) *JPA, «EE»«nrs*f^* 2 m»D3BU, SttC^ttf 
7K(40 mDSin^T^X^Jl/ (80 mL) £T2 ®ttmL£. 

b^x^;p/>\*ij-> = i/2~3/i) T?*&»bT3iJB©iWtt (88 mg) * 

1 H NMR (300 MHz, CDC1 3 ) <5ppm 7.63-7.60 On, 1H), 7.20-7.13 (m, 2H), 6.43-6. 
.40 (m, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H). 
20 MS (ESI+) 411 (M + +l, 

###J2, 

8 r^M- 7 - ( 2 --fU ^> 9 JM - 1 - ( 2 -*+V- 2-7 xX^X^;W -2-* 5 1 
Jhl,7-ytFD-6H-7' l J>-6-t> 




) 
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ioO'CT; 2\ 3', 5 , -hU-0-(7'th^>')-2-^^)l/-8-7*o^y5y> ( 
1. 052 g) v 85%ft8g*&tt (440 jLt L) , *«fc'r«S*SHt(10 mL)©fi^*€h 

^^TMlfci; lEHIU E'J#-X# (1.157 g) 
5 itt^Tv 251CT> *JKU#-'^# (1.157 g) £N, N->J^?MM75 h*( 
30 mL)fc##S.-&, ££fc»Jfcfc»U. &M#'J7A (896 fig) Rtf 2-7'D^ 
^>^;i/7D-7< F (670 mg) SJP^LT»«ft^Lfc. WVX> (20 

ml) £in;L; «EE^T5SfP£4l§lftbjIU S«fcffi»S#zlc(50' mL)§ 
iSxf;i/ (lOO mL) fcT2®j*ffiLfc. mfl£J*B£*ttU tfrfiJL-fc 
10 H#*Wl'X>T!3», »U +^^LTm^% (200 mg) #£25 
P"f v *©fi&JiMtJ (200 mg) ON, N-y^fMMTS F(10 mDMC 
7Km^hU7A(24 mg> 60«fttt) *JD*., 30^fllj$lfct, a-T^o^E 
7th7xy> (110 mg) .SUl*.;. 251CTy Ufc. S^MMfPfiWTK 

(10 mL) Sa^T^6«EE»«b, »iitfi?PMir7K(50 mL) ^HATSil 
15 3^ (80 mL) KT2|I|«lttJbfc. h U «7AT^ 

D-> = 1/5-3/1) T*WttT*ja©BWte (61 mg) fcftfc. 
'H NMR (300 MHz, CDC1 3 ) <5 WW 8. 03-8. 00 On, 2H) , 7. 68-7. 49 (m, 4H), 7.22- 
7.12. ,0d, 2 : H), 6, 48-6-45 (m, 1H), .5.70 (s, 2H), 5.56 (s, 2H), 2.52 (s,3H). 
20 MS.(ESL+) 517 (MHl, 1003S) . 



.8 -7 d ^E- 7 - ( 2 - ~> 7 / ^ > V) V) - 1 f-)V-%- h U 7 ^ O ;* ^)P- 1 , 7 -5? 1 



3 



Ko-6,Ht7U>-6-^> 



25 




TBSO 



y\\\OTBS 
'%TBS 




NC 
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2', 3", 5'-hU-0-[tert-^;U(^5 1 JW>'. | J;W-l-^^;i/-2-hUy;l/^ 
a*?)V-8-7uf( J=/> (244 mg) *\&mm*\t, ##011 1 1 mmvUmx* 

nau#-;Mfc (268 mg) ^f^vtco ^it^mox^ hj^-^^myot^r) 

5 'H NMR (300 MHz, CDC1,) <5ppm 3.75 (d, J = 1. 3 Hz, 3H). 
MS (ESI+) 297 (MHl, 81*). 

. m^xl 25t:T, :«U#-X# (268 mg) £N, N —*? *?)V*frA7S. F<1 
0 mL)»$t, WfcfrU^A (437 mg) Rl£2 -^D : E^>^J^D7'1' H 
(248 mg) £j&n*.> 80 < C{.C#iab, 4l$IHHt#U&. h^X> (20 mL 

io ) m&fc&T$®fc*3®WiQWi<> nfeKmmm^friw mDzmz 

IWX3^ (50 mL) fcT-2|sI«i/±Jbfc. M^i«thU^A« 

;P/^W> = 1/5 — 1/1) T«f«UT*»©BW«f (58 mg) 
'H NMR (30.0 MHz, CDC1 3 ) (5ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7. 9 Hz, 1H), 
15 5. 94 (s, 2H), 3.75 (s, 3H). 
MS (ESI*) 412(MHl, 99*). 

##0J4 

8-^Dt- 7 - ( 2 -^Dt ^> V)V)- 1 -pWW2- h U JfrXU*?-)^ 1 , 7 -$>k 
20 KP-6H-yj>-6-^> 

Br r) 

I Jl >-Br 

mmo^m (36 mg) &a£B#£i/a§fc. 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.65-7.62 (m, 1H), 7.24-7.14 (ra, 2H), 6.45-6 
25 .41 (m, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 465 (MHl, 46*). 
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2 2 1 

mm 5 • ' 

l-^5 1 ;U-2-^^^7$7-8-^D^-7-^>^-l/7-^hHD-6H-7 p U 




O 




5 gfiT> 2-T5/-8-^P : E-7-^>> > ;i^l, 7-^.kKP-6H-^U>-6- 
0r> (300 ing) <3DN, N-v'^^WATS F(3 mL)i^III^t> tK^^ 
h'J£A (150 mg> 60%fft&) lB^lif #Ufc 0 3«^t;>Wl/ (0.3 mL 

/l~ftBfeX3P;W. T*tmbTS^(55 mg)£#fco 

'H MR (400 MHz, CDCl 3 ) <5ppm 7.38-7.25 (m, 5H), 5.58(s, 2H), 3.55 (s,. 3H 

) , 2.86 (s, 6H) . 

MS (ESI+) 362 (M + +l, 92X) . 



□-6H-^U>-6-t> 



o 





H 2 N N N • X N^N^N 

20 ..SHIT, 2-T57-8-^D. : e-7-(2-^OO^>^;0-l > 7-5?kHD-6H-. 
yU >-6-^-> (300 ng) CDN, N-^*^;MnJI/A75 K(2 mL)iI«^l/ 
. jjc*fc^hU£A. (118 ig> 60Xi*tt) &jbn*, lifWbfc. a^fc*^ 
(0.26 mL) ZMtL. Hfifln?5l*IHiS#&* ^«tC*7K«;iPA.TMX7 c ;Hr 
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2 2 2 

'H NMR (400 MHz, CDC 1 3 ) 6 ppi 7.43-7.40 On, 1H), 7.25-7.11 On, 2H), 6.54-6 
.52 On, 1H), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) 
5 MS (ESH) 398 (MHl, 10030 



17 

8 -7* D 7 - ( 2 D O ^ > S?; V) - 1 1 , 7 - v t H n- 6 H-^ U >- 6 - 

...... 




10 S^N 

mmm2tmMojjmr&j$*mmi>. ^moit^m (130 mg) *a&mfttLT 

We- 
'll NMR (400 MHz, CDCI3) <5ppm8.07 (s, 1H), 7.43-7. 42 On, IB), 7. 26-7. 22 On 
15 , IB)., 7.16-7.13 On, 1H)„ 6.51-6.49 On, 1H), 5.79 <s, 2H), 3.59 (s, 3H). 
MS (ESI+) 352 (M\ 66*0. 

8-^D ; e-7-(2^P ; t^>^;W-l-^^;i/-l, 7->>kFn-6.H-;/U>-6- 

20 

N ^ 

S^Ofb^ (164 mg) %&&®fatVTmc 0 

'H NMR (400 MHz, CDCl 3 )<5ppm 8.07 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.21- 
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7.14 (m,. 2H), 6.43 (d, J = 7.3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H). 
MS (ESI+) 396 (M*+l, 51*). 



###|9 .. . 

8 -^P^E- 7 - ( 2 -^a=E^>^)V)- 1 - ( 2 -:t*7 - 2 -7 x~;i/X3Ml/)- 1 , 7 
t HP-6H-/U>-6-^-> 




&m<D4t&® (215 mg) &e-fe@#tbT#fco 
10 'H NMR (400 MHz, CDC1 3 ) <5ppm 8.02-7.99 (m, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
m, 1H), 7.61-7.59 (m, 1H), 7.54-7.50 (m, 2H), 7.22-7.20 (m, 1H), 7.20-7.15 

(m, 1H), 6.49-6.47 (m, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS (ESI+) 501 (M*+l, 6230. 



15 ##0IJ1O 

2-7^^-8-^0^-7 1 ; 7.-5? t H D-6 H-^ U >- 6 > 




0 HN'Olr-'N., 

1 JL JL <^ Br 




HN' 



H 



nn it \ _ 
I II >~Br 



2 - ^ 7 - 7 >v ? ;U- 1 , 7 - 5> h H P- 6 H-yj >- 6 - 

^->(2.23 g) £30**5^7$ >-X^/-;W^$ (100 mL) IC!»£-£^&Tn5l$ 
20 H3il#bfc<, H©l5^llgiU 7jc(200 mD^JP^, ^Dfc^iiSMiJb 
, MIET^U ^©@W%(1.88 g)^#feo 
MS (ESI+) 320 (MHl, 100*). 



1 1 
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2 2 4 

2-7^/-8-^D ; E-7- -1, 7-^hFD-6H-yj>- 

cu 

I] 

o o - 




N N H 2 N N N 

H r 

1 3 ©Jfb-&«i*ai5fis» t vx: i o t mma>jmn&i&&3m t 
5 , '^e®i««j .a. i6 gy*&mfttVTmc. 
ms cesi+) 354 <jtn,:m). 

&%W1 2 

2 - 7±^)V7 5 > - 8 -7P 7 >$W- 1, 7-yt F O- 6 H-7° U >- 6 
10 y 

0 

hn<St n * ~ O 




1 £ >— Br V 
J-^N^N O HN^W 

- o W'^o o H 

2', 3*. s'-hU-o-y-fe^-s-^D^^Ty^Xse.zo g), 

15 JETIfcfiSU- £j&8&(18.23. g)£#fc. h;W*&T0££DT& 

. MS (ESH) 272 (MHl, 100%) . ' 

•«^T\ (18.23 g)ON, N-v;*^J|/*JW>75 H (500 mDlSI 

KlStU ^>^D7-f F(22. 9 fO&iQtt. 100t:T> £^*«£I0ll#IB!ft# 
20 bfc. JE«»*ft25t:*T??&Wl/fclL 7k (500 mL)^J:^DD*M(500 m 

7-f-"(->u*y;i/, ^op^A/^^y-;i/=50/i~2o/K ^d.p*;pa/»k 



i 



5 



WO 2004/096806 PCT/JP2004/006104 

2 2 5 

X5";W=1/1) T|»fiU'*H©lW'»(3.'31 g)*»fc. 

'HNMR (400 MHz, DMSO-d 6 ) .6 ppm 12.22 (s, 1H), 1 1.71 (s, 1H), 7. 38-7.25 (m 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H). 
MS (ESI+) 362 (MHl, 100*). 

3 . 

2 -7±9')\'7k;-S -^Dt- 7 -( 2 - fp-U U^yVM- 1 , 7.-3*fc H P- 6 H- 

yu>-6-^-> 

a 

o 




I L I >— Br 

H , 

10 ##0U 2 «!:|^m©^ v e^^«b, mm^it^m (1. 80g) 

'HNMR (400 MHz, DMS0-d 6 ) Sppm 12.20 (s, 1H), 11.74 (s, 1H), 7. 57-7.53 (m 
, 1H), 7.38-7.25 (m, 2H) , 6.61-6.57 (m, 1H) !, 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESI+) 396 (II* +1, 65*) 

15 

##0!J 14 

2', 3", S'-hU-O-ttert-^^^^W^U^W-l-^^-S-^D^y^ 

Q Jy\OTBS Q As40TBS 

jp%res '%TBS 
TBSO^ TBSO. 
20 *&T, 2', 3', 5'-}>'J-0-[tert-y^JK^^;i/)>'U;W-8-^P ; E'1'y 

*»(2.0 g)©rh7kHP77>(30 mL). Jgfcfczk*<fcfhU £A (0.13 g, 6 

0X?fttt) 30#|!Bjf#L&. R«Jff*lca^fl5^^ (0. 70 mD&MZ., 



WO 2004/096806 PCT/JP2004/006104 

2 2 6 

3/1-1/1) fc«kDtt«U «H©iW4fc(1.8g)*#&.. 
'H NMR (400 MHz, CDC1 S ) <5ppm 7.89 (s, 1H), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
. 5 3-5.20 On, 1H), 4.51-4.49 On, 1H), 4.08-4.05 On, 1H), 3.98-3.95 (m, 1H), 3 
.73-3,71 On, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.81 (s,9H), 0 
.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 (M + H, 85*). 
10 > 
##011 15 

2', 3', S'-hU-q-Ctert-^K^^JW^U;!/]- l-(2-t+V-2-7x-;H 

J^AOTBS 0 /*y\OTBS 

W^OTBS • W^OTBS 

TBSO-"^ - TBSO^ 

15 fttfTF. 2', 3', 5'-h^-0-[ieri-y^M^^Jl)^^M-8-^a^ y 

•»(2;0g)©fh7hFD77> (30 mL) MfczK^-ffc:*- h U UA (0.13 g, 

60!i;«)^jin^i:3o^^bfco fcfommz a -y*u^r -thy > (o.6i g) 
&jo^, ^srireBtF^^b/c^ *^n^.fco wm^)mtti%m\ mmm* 

20 HfcWyUA^7A^D?h^77^- (^U*^;k ^it>/«x 
3MI/= 5/1-2/1) t^D^MU ^©§Wtl(2.3 g)£#£ 0 
•H NMR (400 MHz, CDC1 3 ) <5ppm 8.05-8.03 (m, 2H), 7.83 (s, 1H), 7.69-7.65 ( 
m, 1H), 7. 56-7.52 On, 2H), 5.99 (d, J = 6.0 Hz, 1H), 5. 69 (d, I = 17.0 Hz, 
1H), 5.36 (d, J = 17.0 Hz, 1H), 5. 27-5.25 On, 1H) , 4. 52-4.50 On, 1H), 4. 

25 08-4.05 On, 1H), 4.00-3.98 On, 1H), 3. 77-3.73 On, 1H), 0.96 (s, 9H), 0.86 
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(s, 9H), 0.82 (s, 9H), 0.15 (s,.3H), 0.14 (s, 3H), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS (ESI+) 807 01* +1, 83X). 

###11 1 6 

2*. 3', 5 , -hU-0-(7-feh^'»-2-^^;i/-8-7*D^-1'V^> .' 

O 0 

HN 




<6*v 

o jrVo o 



O 

2-^n^-5-757-r5^ % /-;l/-4-*;V^->75 H-2, 3, S-HJ-O-y-fe 
^;V-1- )3 -D- 0 ^ 7 ^ 7 If -1" F (463 mg) ©N, (3 m 

10 L) mmzttV. ^hSmhUX?;!/ (l. 82 mL) ©ffl& (3 mL) M^flP 
A, 80-100 t CT4P#P B 1Mit#bfc o ^«$r25t:^^«> h;i/X> (20 m 
L) »^T^JE^1-^»^4le!lllSLx, £$fe£#£[MS (ESI+) 533(MHl, 
97«)].-^c, *MOrh7hFD77> (10 mL) »8cfc*fU #U»7At 
ert-.^h^^F (168 ig) ^Jn^T25 t CT2B#F B 1it^bfe. SJfiiSJfcfcttU tK ( 

15 io : mi) ; zmtim. ®mz®Bnmvtc. m££isfam*Mzo mL) <^w^ 

IHlx^ (80 : mL) -lcf3ia«imbfc; ^Wk^k*WBk±h U«7ATS&&L 

200/1-40/1) T«»b v ^ji<DiW«lJ (282 mg) ; 
l HNMR (300 MHz, CDCl 3 )<5ppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5.9Hz, 1H) 
20 , 6.08 (d,. J = 3.8 Hz, 1H), 5.96 (t, J = 6,0 Hz, 1H) , 4.52-4.47 On, 1H), 
4. 43-4. 38 On, 1H), 4.34-4.28 On, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2.13 (s, 
3H), 2.05 (s, 3H). 
MS (ESH) 487 (MHl, .85*). 
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2 28 

2-^D : E-5-T$y-1 > 5^/-;l/-4-*;l/^5/7$ H-2, 3, 5-KU-0-T"fe 



o 

H 2 N 




o 

^#H^T/-5 < CTT5 -75 / -f S^/-;V-4-*;^^^75F- 2,3, 
5 5 - K'J -Q-T±?;)l-l-&-d- U 3j?'!7 7 /IH'K (19. 52 g) : 0f F^fc II £ 
(100 mD.'^l:, N - 7u : £7 J k h 75 h* (6. 05 g) <d¥ h ^ t ! H t3 7?> ( 
100 mL) Jg*€#o-< Dfln*T, 25tJTl.'6WFIHHW^Ufc. * (100 mL) 
^ fh7kFo77>^ffT. lit, ^np*;kk (100 mLX3) fcTift 

10 i7DTh^^7^- 9UUi£)\,k/*$ = 20;0/1~40/1) 7? ' 
»»UT:««OBW«I (10. 39 g) 

'H NMR. (300 MHz, CDCl s ) 6ppm 6.44 (bs, 1H), 5.93 (d, I = 7.1 Hz, 1H), 5. 6 

6-5.61 (m, 1H) , 5.56 (s, 2H), 5.40-5.37 (m, 1H), 5.22 (bs, 1H), 4.62 (dd, 

J = 2. 6, 12. 1 Hz, 1H) , 4.33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 . 2.09 (s, 3H). 

MS (ESI+) 463 (M 4 +l, 86X). 

##^J1 8 

2', 3', 5'-NU-0-7-t:^;i/-8-7P^^7y-» 

O 0 
-N HN 



o-v 0 cor 



20 O 

2', 3', 5*-h'J-0-7:fe?Ml^7/~»(37.93 g)07k (1000 mL) I 
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ftU 25t:T> ft* (5 mL)^«J:^7jc(500 mL)frt>f3iZ>mm$:&momzfrtfT 
&A.U 20#jf#bfc, £b£iiSII£3SiJU MiEET^bT §^(36. 20 g)£ 

MS (ESH) 488 (MHl, 100*). 

###119 

5 -7 5 J <i 5 W-)V- 4 -*;i/^^5/7 S F- 2 , 3 , .5 - h U -O-JttJV-l- j3 -D- 
O ■ X 




0 Y-"V 0 0 



HO : O 

10 g*#H&T\ 5 L 75/Hf syvf-;i^4T*>#*5>73 K-1-/3-D-U #7 7 
/IK H (10.30 g) , &*»B& (14.70 g) . *5J:rXhUx^;U75> (21.90 g 

X> (100 mL) Sin^T«EE»irr*»fffe3|g«ID3gbTl/, (19.5 
2 g) £#£o 
15 MS.(ESH)-385(MHl, 100%). 

#^J2 0 : . 

2', 3', 5'-hU-0-7-t^;i/^7/v> 



HN' 



„«OH ~" ~ ' " <*Y V' 



o 




O WVo 0 



HCT u O 

20 7*7/^X28.32 g)©7-khXhU;l/ (1250 mL) B»iftfc 4 3^7 
$/) HU>*> (0.92 g) , hUX^;l/75> (55.7 mL) , Wm®. (34 mL 
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2 3 0 

TS*U aafcfc2-:/D/V--;W300 mL)»*.T®DWU MffiTi£*l£-fr 
. T@W# (37.93 g).£#fc. 
MS (ESI+) 410 (MHl, 100*). 

##$| 2 1 

2\ S^&'-KU-O-Cter^ 

o o 

N 

>-Br 

N . •• 

Q Ay\\OTBS 0 ^\,v\\OTBS 

jp^OTBS W%TBS 
TBSO TBSO 

10 n-7*3^U3^A(1.58M^*1f>«, IS mL)SSlTl/ft. *T»7«, 

15#KI«#U Rjfi»»n&-78t:fcf^Lfc. *&«fc**U' 2', 3', 5'-hU-0- 
[tert-7^M3>*^;MS/UJl'R>S'><5.0 g)Of-h7t KD7^>(20 mL) 

^srip^^HjT^Tu, -arfum intF«u&. s&ic, ' -78trr\ k 

AW^SSx^HS/l-l/l) -K:ck0«MttU -eWtt (4.8 g) 

20 'H NMR (400 MHz, CDC1 3 ) <5ppm 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5.0 
Hz, 'IB), 5.30-5.32 On, 1H) , 4. 46-4. 45 . Ob, 1H), 4.04-3.98 On, 1H), 3.98-3 
.96 (m, 1H), 3. 72-3. 69 On, 1H), 0 : 93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (BSI+) 689 (MHl, 76SK) . 




/ 
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##0!J 2 2 

2', 3', 5'-hU--0-[tert-y^;K^.f;W->UM-fyS/> 
0 o 

hn 6: n > tV> 

r \\\OH o Ay\\OTBS 

Jp^OTBS 

HO' TBSO v< 

5 (-W/.^> (22.7 g) ON, N-^^V*M75 H (600 mL) fcifctete 

rt-7^;i/5^3S>l^aa5/^> (76.6 g) tiS.?V-jV (69.3 g) 

ire, mmm&fc ma-km^tmu m7mm-?#*^y&-mf&i>rc. 3$ 

io , >/m$tx.?)l>= 3/H^n0*M//^/-;v= 10/1) fc^DSfSat 

T, g^Oai»(50.2 'g)'£#fc. 

■H NMR (400 MHz, CDC1 3 ) fippm 8.24 (s, 1H), 8.11 (s, 1H), 6.01 (d, J = 5.0 
Hz, 1H), 4.51-4.49 (m, 1H) , 4.31-4.29 (m, 1H), 4.14-4.12 (m, 1H), 4.02-3 

.98 (m, 1H), 3.81-3.78 (m, 1H), 0. 96 (s, 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0. 15 (s, 3H), 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), -0.01 (s,3H), -0.1 
•'• 8 (s, 3H). 

MS (ESI I) 611 (MHl, 100*). • . 

###1 2 3 

20 2', 3", 5'-hU-0-[tert-^;K> ? ^5 1 ;WvUJU]-l-^^-2-hU7;^n 
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0 o 

0 A^.,\\OTBS 0 A^.\\\OJBS 

JpfOTBS Jr^OTBS 
TBSCT TBSCT 

g^B^TF, 2 ' , 3 ' , 5 ' - h U-O-Ctert-^K^^^) ^))V]-l-^)V- 
2 - h U 7;U^O ^ ^;i/-f / (883 mg) ©f h 7 1 K P 7 > (20 mL) flHft , 
fc, O^T, tert-^Jl/U^'J'A(1.50M^>^>^, 2.6 raL)^ <0iT 
5 LT1. mmmfcVTco -78 < ClCi f p^JLTl, 1, 2, 2-^ h 

* > (617 /iL) (Drb 7K H n77 > (2 mLp^gc^o < DITFL-t 1 V$M 
i«#U7c. -ecD^5^P B ^Hj-T25t:t#^Lrco ^W^b7> : &n^A7j<« (10 
mL) ^aViT^e.^M^ME^b, j%mzmmmW* (100 mL) £UnA. 
> (80 mL) KT2[el}*ffiL£o > U 7A«. 

10 > M!£mmLT%L£f8.y>) (981 mg) £t#fc„ ^t^BJTF, ( 

981 mg) <DN, N-y>^*M75 H (15 mL) »t7X^t;^ h U (6 
2 mg) ZMZT25X:T*3mmnWlstc&. aVfot^JV (404 m L) £j&TLT25 

wm&tmvrzo mmmtry^-o&Tkmm (2 mD £&w^e>«i§$: 

£MjHti8tb, ^Sfc^fnMW* (50 mL) ^X^;U (50 mL) KT 

15 2 m&fflLTco h u v&~vn,m> zmt. mmmmLxm^ 

ti^&zu^btfyyj- (i/VtiffJl, A+t>/Sixf;i/= 200/1-10/1) 

' T-mmVT&mW (398 mg) £#fco 
'H NMR (300 MHz, CDC1 S ) <5ppm 6.02 (d, J = 6.9 Hz, 1H), 5.20 (dd, J = 4.4, 
7.0Hz, 1H), 4.35-4.34 (m, 1H), 4.08-4.03 (m, 1H), 3.91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3.73-3.65 On,. 1H), 0, 96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15—0.02 tin, 12H), -0.08 (s, 3H), -0.34 (s, 3H). . . 
MS (ESI+) 771 (MHl,. 81*). 



2 4 

.25 2', 3', 5 , -h'J-0-[tert-7*^;K^^^;Wv'J;H-2-hU7;^O^5 1 ;Ky 



) 
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2.3 3 





'^OTBS 



,,\\\OTBS 



■ ' » 5 



10 



. 15 

to 

20 



25 



/IM F (1.03 g) <DX#S-)V (15 mL) 2iaS5K^ h U 

hVx^y-;P« (15 mL) &®?<K>mXT25X;T30frm&ftl'tCo Wzh 
>J7MDi|XfjK4.8mL) £i$«3< DiDfcT, 80 < CT8l^^iPfi^#bfc 

JfcU b^X>T}fe#Lfc. +#te«jEE*^£fT?Tfi£j&» (0.93 g) 

(0.93 g) ON, N-^^MTS F (20 mL) jgjfcfc* 
-f 5 W-)V (2.26 g) , tert-^;^^^^PP>'^> (2.50 g) \ &&T$ 
4- (>>*3MK75/) tfU>>> (100 nig) ^J!JDX.T25t:T«Jt^Lfc. £&}&J& 
£^BE@*L> ^fnMWTK (80 mL) £flP;lTf1^X^J|/ (80 mL) fcT2HItt 

, IStfgllE & N,, N - 75 F (20 m L.) jg&lC U rf ^ 

(2. 26 g) tert-^;^^;i/^na'>^> (2.50 g) , 4- (S^^KT^/ 
) t!'Jv> (100 ig) ^iP^T25 t CT«^-r^> ^ t £<ii <9 jgLfc„ 

^fnat7K (80 mL) ^JP^T»i!X^ (80 mL) HT2IHiUj 

^a?h^77^- (5/U»^*;ir.' >7auifc)],&/*#Sr-)V = 100/1-25/1) 
T»«UTB'W« (1.83 g) £#fc„ 

'H NMR (300 MHz, CDC1,) dppm 8.37 (s, IB), 5.99 (d, J = 4.4 Hz, 1H), 4.54 
(t, J = 4:2 Hz, 1H), 4.31 (t, I =4.2 Hz, 1H), 4.16-4.15 On, 1H), 4.06-4. 
01 (in, 1H), 3.83-3.78 On, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
.17-0.07 (m, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS CBSI+) 679 (M*+l, 100X). 
#310112 5 

8-yat-7-(2-^DP^>> ? ;i/)-l-^^-2-hU7;i/^-D^^-l, 
.5 HD-6H-yU>-6-^-> . 



'H NMR (400 MHz, CDC1 3 ) <5ppm 7.44 (d, J = 7.9 Hz, 1H), 7.26 (t, J = 8.5 H 
10 z, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6.50 (t, J = 7. 6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). 

MS (ESI+) 423 (MHl, 463!). 
###|2 6 

15 8-^a ; E-7-(2-^ap^>>?;W-2-hU7;i/^-p^5 1 ;i/-i, 7-^bKP-6H- 



20 mmz, OVT, tert-:7^U^A(1.49M^>:?>^i& 29.4 mL) < 
W?t, -2W?MaH^bfc. Jfrfc-HTCTl, 2-^^^-1,1, 2, 2-fh77MDI^ 
> (6:37 mL) ^JSlP^T, ^<D&> 0T3T3I^J£#Lfc. £jfci£»»mW7K 

£iP^TM^CLT> #PP*;U£ (100 mL) fcT 3 HJ&fcBLfc. Ili^^ll 




CI 



CI 




CI 



CI 
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*7A^aTh^77'f- ('>y*y;K ^dp^a/^ii = 100/1.-25/1) t 

¥t$[bT@Wtl ail g) 

*H NMR (400 MHz, DMS0-d 6 ) <5ppm 7.55 (d, J .= 8.0 Bz, 1H) i 7.36 (t, J = 7.6 
.5 Hz, 1H), 7. 29-7.25 (m, 1H), 6,65 (d, J = 7. 7 Hz, 1H), 5. 69 (s, 2H), 3.34 
(s, IB). . 

MS (ESI 0 409 (MHl, 14SK). 
##$| 2 7 

10 7 - ( 2 D D ^ > vW) -1-7 3^-2- h U 7 a * 9-)V- 1 , 7 - v 5 fc h* □- 6 H- 

yU>-6-^"> 

CK ^\ CI. 

o 

X> " H xX"> 

i*£H»T* 4-757-1- (2-d7DP^>> J ;U) -5— i S.?V—)Vp 
^t5H (5.01 g) . h U 7MD7"fe^S H (22.6 g) , HJ^M-PffK 
15 (1.54 mL) <pfi£*£> 160 < CTlNff B im^bfc. ^X^X-xJU (5 

OmL) -%tl[l%iq^l|QAmftWllEV<- JttJ'MfeH'frfe^flSiLft.. @#£7-febxhU;i/ 
(25"mL0. ^*M#WMB«J[EU tt»*H#ft«R, Rftl/TaiOB«* 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm 13.8 (s, IB), 8.49 (s, IB), ,7. 53 (d, J = 7 
20 .9 Hz, IB), 7.36 (t, J = 7.9 Hz, IB), 7.29 (t, J = 7.5 Bz, IB), 6.90 (d, J 
= 7.6 Bz, IB), . 5.72 (s, 2H). 
MS (ESI+) 329 (M + +l, 50*). 

###J 2 8 

25 4-757-1 - (2-^OO'OvW -$-4 5.M-)V%)V#tti\ i . 
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H 2 N 





=N 




N 



N 




H 2 N 



2 9 oitsm (27. o g) z&mmntLx, .xik (fl&fcrwo 99/0 3 

8 5 8^) k:|B«$hfct>© t^tt-o^T^S^Jfi-b, Mbi^ <n; 0 g 

) *&&m#ti,x<ait. 

5 1 H NMR (400 MHz, DMS0-d 6 ) 6 ppm. 7. 50 (s, W„ 7. 44 (d, J = 7. 1 Hzr.lH) , 7: 

30-7.24 (m, 2H), 6.77 (s, 2H), 6. 61-6. 59 (m, 1H), 5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESI+) 251 01* +1, 26*). 




H 2 N 




/> 



H 2 N 






N 



/> 




N 



N 



#%#I3 OOffr&fc (21.4 g) &HJ.58I§C*4£LT, Xltt (0R&WO9 9/0 3 

is 8 5 8m \zmmznrc%<Dtmn<D%%x$i$,&mffib, mmo)m^ (27,4 g 
) *&&m&ti,xmc. 

'H NMR (400 MHz,. DMS0-d 6 ) 6 ppm 9.25 (s, 1H), 8.18 (s, 1H), 8i 00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, HO, 7.60-7.49 (n, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H). 
20 MS (ESI+) 339 (MHl, 55*) . 
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##0iJ3O 

H 2 N^N V=N 
HCI /== 



U 

4-7^y-r5^v-;u-5-^;i/#^5 h jfita (32.6 g) zmmnthx. 
$M (wo 9 9/0 3 8 5 8^) \zmm^ntzh(Dtmu<D^mi:^^nmL, 

^HOSWtl (39.9 g) &e^H^tL,T#fCo 

l H NMR (400 MHz, DMS0-d 6 ) <5ppm 13.0 .(s, IB), 9.17 (s, 1H), 8.00-7. 98 (m, 
2H), 7.83 (s, 1H), 7.73 (s, 1H), 7.66 (s, 1H), 7.56-7.51 (i, 3H). 



io mmw 1 6 

8- [ (3R) -3-y $ y tf ^ u y-\-A M -i- (2-# □ p ^>s?;w -i-> 3^-2-7 x / 

+y-U-yb Fd-6H-7°U >-6-*> 



Ck ^ ci 





NHBoc NH 2 

t er.t-T^l/ { (3R) -1- [7- ^ >V)V) -1-* ^;i/-6-^ V-2-7 1/^ 
15 ~>-6, T-V t H D-1H-7* U >-8-f ;W tf ^ U V >-3--f M * M*"- h (4. 30 g) <D 
1, 4^v > ^+h>« (20 mL) lC4Nto/l, 4-^4f >»tt (30 m 

7;U;*JUtt£U ^odt}n;1/A(50 mL)T2[fiI&tat,fc 0 «l£&l7jc«}- h U 
5Mv 5^^Mffi^lilb.T^(Dg«J#l (3.55 g) 
20 'H NMR (300 MHz, CDC1 3 ) <5ppm 7.44-7. 38 (m, 3H), 7. 28-7. 16 (m 5H), 6.82 (d 
, J=7.1Hz, 1H), 5.52-5.50 (m, 2H), 3.63 (s, 3H), 3.39-3.36 (m, 1H), 3.27- 
3.23 (m, IH), 2.92-2.85 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.6 
5-1.55 (m, 2H), 1.23-1. 21 (m, IH) 
MS (ESH) 465 (M + +l, 3530 . 
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1010119 CH 3 (filler ##093 4 



Hlj£09 2 0 CH 3 jPT° ##09 3 5 

mmM2 1 CH 3 . F jQT° ##093 6 

H«l0y2 2 CH 3 ##093 7 

CH3 

HJS09 2 3 CH 3 QT ##093 8 

CH 3 

i ch 3 wr jCr p # ^ j39 



^SS092 5 


CH 3 


CH 3 O^Q^ 


##09 4 0 


gfcltffll 2 6 


CH 3 CH 2 OC(0)CH 2 


PhO 


##094 1 


.HSI092 7 


HOC(0)CH 2 


PhO 


##094 2 


H»J2 8 


H 
H 


COOH 


##094 3 


HJS0IJ2 9 


CN 


##094 4 


HJS09 3 0 


HOC(0)CH 2 


CONH 2 


##094 5 


11093 1 


CH 3 


PhC(O) 


##09 4 6 
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24 0 



CH 3 mm4 7 



11 J h 



mmm3 3 1 ch 3 PrYV s 




4 CH 3 CN ###J4 9 

5 CH 3 C(0)CH 3 ##0!l5O 

%mmz 6 CH 3 SGH 3 : ##00 5 1 

HSS0IJ3 7 CH 3 S(G))2pH 3 _ 5 2 

HMO 3 8 CH 3 S(0) 2 Ph ##0ij5 3 

mmms9 ch 3 S ph ^mmsA 

Mm 4 0 CH 3 f^N ##005 5 



O 

IUSS0O4 1 CH 3 ##005 6 

OMe 

IIi4 2 CH 3 ##00 5 7 

OH 

ns&M4 3 ch 3 °^x^r° # ^ 58 

OEt 

4 ch 3 o^^iQ- 0 0mm 5 9 

5 CH 3 F 3 C0 -|Q-0 g o 

OCF 3 

HJ&0O4 6 CH 3 (TT 0 ##00 6 1 




IH&&01J4 7 CH 3 ^iQf ##00 6 2 

8 CH 3 F X^T° ^' J63 
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R' 



$mm 9 
%mm 5 o 



H»J5 2 
H»J 5 3 

H«J 5 4 

HM 5 5 
%MM 5 6 

IttflS 7 
IIWJ5 8 



CH 3 
CH 3 



H«J5 1 CH 3 



CH 3 
CH 3 

CH 3 
CH 3 
CH 3 

CH 3 
CH 3 

CH 3 

HWJ 6 0 CH 3 
1 CH 3 



U 

MeO^^JD 



O^ 




OMe 



OM< 



OMe 
O 



MeO' 

F 3 C^^O 
MeO 



MeO 
OMe 

k^O^.0 



MeO^JO 




O 



MeO 



O 0 

F 3 CO^^ 
EtO_^0 

u 



#3|0iJ6 4 
##0|J6 5 

##0|J 6 6 

8 0 
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2 4 2 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, 1H), 7.22-7.16 On, 2H), 6.83-6.7 
4 (m, 3H), 6. 65 (dd, J=2.4, 8,2 Hz, 1H), 6. 00. (s, 2H>, 5.51-5.50 On, 2H), 
5 3.60 (s, 3H), 3.39-3.24 (in, 1H), 3.28-3.24 (m, 1H), 2. 92-2. 85 (m, 2H), 2.6 
9-2.62 (i, 1H), 1.84-1.82 (m, 1H), 1.65-1. 52 (m, 2H), 1.25-1.19 (m, 1H). 
MS (ESI+) 509 (MHl, 343!) . .. ? 

mrnw 1 8 

'H NMR (300MHz, CDC 1, ). 6 ppm 8. 56-8.51 On, 2H), 7. : 68^7%65 On, 1H), 7.43-7.3 
10 6 (m, 2H), 7.23-7.19 (m, 2H), 6.84-6/81 (m, 1H), 5.52-5.51 (m, 2H), 3.65 ( 
s, 3H), 3.40-3.36 (m, IB), 3. 26-3. 24 (m, 1H), 3. 89-3. 86 (m, 2H), 2. 70-2.63 

(m, 1H), 1.85-1. 83 (m, 1H), 1.60-1.58 (m, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 466 (MHl, . 
19 

15 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 34 (m, 3H), 7.23-7.01 (m, 9H), 6.82 (d, 
. J=7.1Hz, lH), 5.52-5.51. (m, 2H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.26-3. 
24 (m, 1H), 2. 93-2. 87 (m, 2H), 2. 69-2.63 (m, 1H), 1.86-1.84 (i, 1H), 1.66- 
1. 58 do, 2H), 1. 21-1.18 On, 1H). 
MS (BSI+) 557 (MHl, 20SK) . 

20 mmm 2 o 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 36 (m, 3H), 7.20-7.17 (m, 4H), 6.87-6.8 
2 (id, 1H), 5. 55-5.50 On, 2H), 3.62 (s, 3H), 3.42-3:37 (m, 1H), 3.32-3. 27 ( 
m, 1H), 2.93-2.88 On, 2H), 2.65. (dd, J=8. 8, 12.2Hz, 1H), 1. 72-1. 66 On, 1H) 
, 1.64-1.51 On, 2H), 1.26-1.21 (m, 1H). 
25 MS (ESI+) 499 (MHl, 100%) . 

mmm 21 

'HNMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 40 On, 1H), 7.27-7.20 (m, 4H), 7.12-7.0 
9 (m, 2H), 6.80 (d, J=7. 4 Hz, 1H), 5.57-5.50 (m, 2H), 3.62 (s, 3H), 3.42-3 
.37 (m, 1H), 3.30-3.25 On, 1H),' 2. 93-2. 88 (on 2H>, 2. 65 (dd, J=8. 8, 12. 2Hz 
30 , 1H), 1.90-1.85 (m, 1H), 1.71-1.66 On, 2H), 1.26-1.21 (m, 1H). 
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• MS (ESI+) 483 (ll 4 +1, 100%) . 
»I2 2 

'H NMR (300MHz, CDC1 S ) <5ppm 7. 42-7. 39 On, 1H), 7.23-7.13 (m, 6H), 6.86-6.8 
3 On, 1H), 5.51-5.50 On, 2H), 3.65 (s, 3H), 3.38-3.35 On, 1H), 3. 27-3.23 ( 
.5 m, 1H), 2.91-2.84 (m, 2H), 2. 68-2. 61 (m, 1H), 2.21 (s, 3H), 1.85-1.83 On, 
1H), 1.66-1,52 On, 2H), 1.22-1. 20 On, 1H). 
MS (ESI+) 479 (MHl, 29*) . 

mmm2.3 , . .. 

*H NMR (300MHz, CDC1 S ) <5 ppm 7,42-7. 39 On, 1H), 7.31-7.16 On, 3H), 7.07-7.0 
10 0 (m, 3H), 6.82 (d, 1=7. 1Hz, 1H), 5. 52-5. 50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 On, 1H), 3.27-3.23 (m, 1H), 2.92-2.84 On, 2H), 2.69-2.62 On, 1H), 2.37 
. (s, 3H), 1.84-1.82 On, 1H), 1. 65-1. 57 On, 2H), 1.22-1.18 On, 1H). 
MS (ESI+) 479 (MHl, 30$) .. 

15 'H NMR (300MHz, CDC1 3 ) 5 ppm 7. 43-7. 40 On, 1H), 7.27-7.16 On, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3.40-3.36 On, 1H), 3. 29-3. 25 On, 1H), 2.94-2.84 On, 2H), 2.69-2.62 On, 
1H), 2.36 (s, 3H), 1.85-1.83 (m, 1H), 1.68-1.53 On, 2H), 1.26-1.18 On, 1H) 

20 MS. (ESI+) .549 (MHl, 33X) . 

•' 'H NMR (300MHz,, CDC1 3 ) <5 ppm 7. 44-7. 35. (in, 2H), 7.25-7.19 On,- 2H), 7.11-7,0 
9 (m, 2H), 7.04-7. 00 On, 1H)., 6.90-6.88 (m, 1H), 5.60-5.59 On, 2H), .3.85 ( 
s, 3H), 3.49-3.47 On, 1H), 3.48 (s, 3H), 3.35-3.33 (m, 1H), 3.00-2.91 On, 
25 2H), 2.76-2.69 (m, 1H), 1.90-1.88 (m, 1H), 1.69-1.63 (m, 2H), 1.27-1.25 Oh 
, 1H). 

MS (ESI+) 479 (MHl, U%) . 

mmm2 6 

'H NMR (400MHz, DMS0-d 6 ) a ppm. 7.44-7. 39 (m, 3H), 7.26-7.21 On, 3H), 7.14-7 
30 .09 (m, 2H), 6.70-6.65 On, 1H), 5. 31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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Hz, 2H), 3.23-3.17 On, 1H), 3.70-3.65 On, 1H), 2.31-2.56 On, IB). 2.40-2.2 
2. On, 2H), 1. 68-1.63 On, 1H), 1.50-1.45 On, 1H), 1. 33-1. 28 (m, 2H), 1.08 ( 
t, J=7. 1 Hz, 3H). 
MS (ESI+) 537 01* +1, 100%) . 

.5 mmm2 7 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 7. 57-7. 52 On, 3H), 7.41-7.36 On, 3B), 7.26-7 
.21 (m, 2H), 6.88-6.82 (m, IB), 5.46 (s, 2H), 4.82 (s, 2B), 3. 59-3. 54 On, , 
1H), 3.18-3.13 (m, 1H), 3.14-3.09 (m, 2H), 2.92-2. 87 (m, 1H), 1. 97-1.92 (m 
, 110; 1.77-1, 72 (m, 1H), 1. 55-1. 50 On, 2H). 
10 MS (ESI+) 509 (MHl, 100%) . 

mmm 2 8 

'H NMR (300MHz, DMS0-d 6 ) (5ppm7.51 (d, J=7. 7Hz, 1H), 7. 36-7.25 On, 2H), 6. 
87-6.81 On,- IB). 5.53 (s, 2B), 3.68-3.66 On, 1H), 3.31-3.29 On, 1H), 3.18- 
3.11 On, 2H), 2. 85-2. 83 On, 1H), 1.95-1. 93 (m, 1H), 1.73-1.71 On, 1H), 1.5 
15 6-1.52 On, 2H). 

MS (ESI+) 403 (MHl, 1 0036) . 
H»J2 9 

'B NMR (400MHz, CD 3 0D) <5ppi 8. 29-8. 24 On, 1H), 7. 89-7. 84 On, 2H), 7.60-7. 5. 
5 On, 1H), 7. 55-7. 50 On, 1H), 7.35 (d, J=7.8Bz, 1H), 7, 22-7. 17 On, 2H), 8. 
20 0 (d, J=8.0Bz, 1H), 5. 52 (s, 2H), 5.12 (s, 2H), 3. 71-3. 66 (m, 1H), 3.43-3. 
.38 On, 2H), 3.20-3.15 On, 1H). 2.95-2. 90 On, 1H), 2.05-2.00 On, 1H), 1.73- 
1.68 On, 1H), .1. 57-1. 52 (i, 2H). N 
MS (ESI+) 518 (MHl, 100%) . 

mmm 3 0 

25 'H NMR (400MHz, CD 3 OD) <5 ppm 7. 42-7. 37 On, 1H), 7. 25-7.20 On, 2H), 6.90-6. 8 
5 On, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3. 70-3. 65 On, 1H), 3. 42-3. 37 On, 1H 
), 3.20-3.15 (m, 2H), 2.98-2.93 On, 1H), 2. 05-2.00 On, 1H), 1.77-1.72 On, 
IB), 1.62-1.57 (m, 2H). 
. MS (ESI+) 460 (MHl, 100%) . 

30 mmmi 
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'H NMR (300MHz, CDC1 3 ) <5 ppm 8. 03-8. 01 (m, 2H), 7.69-7.64 (m,. IH), 7.53-7.3 
8 (m, 3H), 7.26-7.21 (m, 2H), 6.89-6.87 (m, IH), 5.60-5. 59 (m, 2H), 3.56-3 
.54 (m, IH), 3.52 (s, 3H), 3. 32-3. 30 (m, 1H), 2.99-2. 95 (m, 2H), 2.83-2.76 
(m, IH), 1.93-1.91 (m, 1H), 1.67-1.60 (m, 2H), 1. 27-1.25 (m, IH). 
. 5 . MS (ESI+) 477 (M*+l, 10030 

! H NMR (300MHz, CDC1 3 ) 5 ppm 8.63 (s, 1H), 8. 05-7.96 (m,, 4H), .7.74-7.64 (i, . 
2H), 7.42-7. 39 (m, 1H), 7.24-7.18 (m, 2H), 6.72 (d, J=7.5Hz, IH), 5.54-5. 
53 (m, 2H), 4.07 (s, 3H), 3.29-3. 27 (m, IH), 3.16-3. 14 (m, IH),. 2. 83-2. 81 
10 (m, 2H), 2.66-2.59 (m, IH), 1.85-1.83 (m, IH), 1. 62-1. 49 (m, 2H), 1.20-1. 
18 (m, IH). 

MS (ESI+) 563 (M + +l, 100X) . . 

mmm3 3 . , 

'H NMR (300MHz, CDC1 3 ) Sppm8.13 (s, IH), 7. 92-7.83 (m, 3H), 7.67-7.64 (m, 
15 IH), 7. 59-7.50 (m, 2H), 7.41-7.38 (m, IH), 7.24-7.14 (m, 2H), 6.76 (d, J= 

7.4Hz, IH), 5.51-5.50 (m, 2H), 3.69 (s, 3H), 3.31-3.28 (m, IH), 3.20-3.16 

(i, IH), 2. 86-2. 82 (m, 2H), 2. 63-2.56 (m, IH), 1.79-1.77 (m, IH), 1.61-1.4 

8 (m, 2H), 1.17-1.15 (m, IH). 

MS (ES.I+) 531 (MHl, 37X) . 
20 ^1^3 4... 

'H NMR (300MHz, CDC1 3 ) 5 ppm 7,45-7.42 (i, IH), 7.29-7. 18 (m, 2H), 6. 77 (d, 
J=6.1Hz, IH), 5.57 (s, 2H), 3.78 (s, 3H), 3.53-3.48 (m, IH), 3.42-3.38 (m 
, IH), .3.03-2.89 (m, 2H), 2.78-2.71 (m, IH), 1.90-1.88 (m, IH), 1.71-1.60 
(m, 2H), 1.26-1.24 (m, IH). 
25 MS (ESH) 398 (MHl, 100*) . 
^^J 3 5 

'H NMR (300MHz, CDC1 3 ) 5 ppm 7.42 (d, J=7.5Hz, IH), 7.24-7.17 (m, 2H), 6.80 
(d, J=7.4Hz, IH), 5.60-5.59 (m, 2H), 3.70 (s, 3H), 3.50-3.46 (m, 4H), 3.3 
9-3.35 (m, IH), 3.01-2.93 (m, 2H), 2.77 (s, 3H), 2.76-2.74 (m, IH), 1.90-1 
30 .88 (m, IH), 1.71-1.63 (m, 2H), 1.26-1.24 (m, IH). 
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MS (ESI+) 415 (M*+l, 100*) : 

.m&m 6 

, 'H NMR (300MHz, CDC1 3 ) 5 ppi 7. 42-7! 39 On, 1H), 7.24-7.15 On, 2H), 6.81 (d, 
J=7.1Hz, IH), 5.53-5.51 On, 2H), 3.53 (s, 3H), 3.45-3.40 (m, 1H), 3.33-3.. 
. 5 29 On, 1H), 2.97-2.88 (m, 2H) , 2.74-2.70 On, 1H), 2.68 (s, 3H), 1.87-1.85 
On, lp, 1.69-1.61 On, 2H), 1.26-1.24 (m, 1H). . 
MS (ESI+) 415 V+l, 100%) . 

mm^s 7 . 

1 H NMR(300MHz, CDC1 S ) <5ppi 7.45-7.42 (m, 1H), 7. 27-7.19 (m, 2H), 6.79 (d, 
10 J=7.3Hz, lH), 5. 59-5. 58 On, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 (m 
, 1H), 3. 39-3.35 (m, IH), 3.01-2.94 (m, 2H), 2.78-2.71 On, 1H), 1.89-1.91 
(i, 1H), 1.73-1.63 (m, 2H), 1.26-1.24 (m, 1H). 
MS. (ESI+) 451 (II* +1, 10030 . . 

mmm3 8 

15 'H NMR (300MHz, CDC1 3 ) 6 ppra 8. 07-8. 04 (m, 2H), 7.77-7.72 On, 1H), 7.65-7.6 
0 (m, 2H), 7.43-7.40 On, 1H), 7.24-7.18 On, 2H), 6.73 (d, J=7.3Hz, 1H), 5. 
56-5. 55 On, 2H), 4.04 (s, 3H), 3.34-3.32 On, 1H), 3.22-3.20 On, 1H), 2.88- 
2.86 On, 2H), 2.67-2,61 On, 1H), 1.88-1.86 On, 1H), 1.71-1.55 On, 2H), 1. 
26-1.24 On, IH). 

20 MS (ESI+) 513 (MHl, 100%) . 

'H NMR (300MHz, CDC1 3 ) <5ppm 7.64-7. 61 <jn, 2H), 7.46-7.38 On, 4H), 7.23-7.1 
3 On, 20, 6.75 (d, J=7. 3Hz, IH), 5.51-5.50 On, 2H), 3.65 (s, 3H), 3.35-3. 
31 On, IH), 3.23-3.19 On, IH), 2.89-2.83 On, 2H), 2.66-2.59 On, IH), 1.8 
25 2-1. 80 On, IH), 1.64-1.55 (m, 2H), 1. 20-1. 18 On, . IH). . 
MS (ESH) 481 (MHl, 25%) . 

. 1 H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 41 On, IH), 7.25-7.19 On, 2H), 7.10-7.0 
9 'On, 2H), 6.88-6.86 On, IH), 6.36-6.34 On, 2H), 5.56 (s, 2H), 3.50 (s, 3H 
30 . ), 3.42-3.34 On, 2H), 2.97-2.94 On, 2H), 2.79-2.72 On, IH), 1.82-1.62 On, 
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3H), 1.26-1.21 (m, 1H). 

MS (ESI+) 438 (MHl, 100*) . 

nmm 41 . .'.".< 

'H NMR (300MHz, CDC1 S ) 6 ppm 7.42-7.39 (m, 1H), 7.24-7.19 (m, 2H), 6.87-6.8 
,5 5 (m, 1H), 5.54 (s, 2H), 3.68-3. 62 (m, 2H), 3.53 (s, 3H), 3.46-3.43 (m, 1H 
), 3.31-3.30 (m, 1H), 2.94-2.91 (m, 2H),. 2. 73-2. 69 (m, 1H), 2.61-2.56 (m, 
2H), 2. 27-2. 23 (m, 2H), 1. 87-1.85 (m, 1H), 1.68-1. 58 (m, 2H), 1.26-1.24 (m 
. , 1H). 
MS (ESI+) 456 (MHl, 100$) 

io mmH2 

'H NMR (300MHz, CDC1,) 6 ppm 7.97-7.93 (m, 1H), 7.88-7.87 (m, 1H), 7.53-7.3 
9 (m, 3H), 7.24-7.17 (m, 2H)f 6.83 (d, J=7.0Hz, 1H), 5.55 (d, J=17.1Hz, 1 
H), 5,48 (d, J=17.1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H), 3.39-3.34 (m, 1H), 
3.24-3.22 On, 1H), 2.91-2.85 (m, 2H), 2.70-2. 62 (m, 1H), 1.84-1.82 (id, 1H 
15 ), 1.60-1.56 (m, 2H), 1.23-1.21 (m, 1H). 
MS (ESI+) 523 (MHl, 29%) .. 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 7. 92-7. 85 (m, 2H), 7. 66-7.51 (m, 3H), 7.35-7 
.26 (m, ( 2H), 6,79 (d, J=6. 1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 

_ 20 (m, 2H), 3.11-3.04 (m, 2H), 2.89-2. 79 (m, 1H), 1.92-1.90. (m, 1H), 1.69-1.4 

r • ■ •• • 

5 (m, 3H) . 

MS (ESI+) 509 (MHl, 5630 . 
H5S#I4 4 

,'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 97-7. 95 (m, 1H), 7.86 (d, J=2.2Hz, lH), 7.52- 
25 7.40 (m, 3H), " 7. 24-7. 17 (m, 2H), 6.83 (d, J=7.1Hz,lH), 5.52-5.51 (m, 2H), 
4.39 (dd, J=7.1, 14.3Hz, 2H), 3.64 (s, 3H), 3.39-3.35. On,' 1H), 3.25-3.23 

(m, 1H), 2.92-2.84 On, 2H), 2.68-2.61 (m, 1H), 1.85-1.83 (m, 1H), 1.65-1.5 

7 On, 2H), 1.40 (t, J=7.1Hz3H), 1.22-1.20 (m, 1H). 

MS (ESI+) 537 (MHl, 23fc) . 
30 nMM4 5 
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'H NMR (300MHz, CDC1 3 ) 6 ppm 7.46-7.40 (m, 2H), 7.24-7.13 On,. 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 (m, 2H) , 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.30-3.2 
5 (m; 1H), 2.93-2.86 (m, 2H), 2.69-2.62 On, 1H), 1.85-1. 83 On, 1H); 1.66-1 
. 58 (i, 2H), 1.23-1. 20 On, 1H). 
. 5 MS (ESH) 549 (MHl, 33*) , 

.'H NMR (300MHz, CDC1,) 6 ppm 7. 43-7. 18 On, 7H), 6.87-6.84 (m, lib, 5. 54 (d, 
J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1®, 3.64 (s, 3H), 3.39-3.35 (i, 1H), 3. 
28-3. 24 (m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (i, 1H), 1.85-1.83 On, 1H), 
10 1. 65-1.57 On, 2H), 1.25-1.20 On, 1H). 
MS (ESH) 549 (MHl, 31!K) . 
mMM4 7 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 59-7. 51 (i, 4H), 7.43-7.40 On, 1H), 7.24-7.1 
7 (m, 2H), 6.82 (d, J=7. 1Hz, 1H), 5.55 (d, J=17.6Hz, 1H), 5.48 (d, J=17.6Hz 
15 , 1H), 3.63 (s, 3H), 3. 40-3. 37 (m, 1H), 3. 30-3.25 On, 1H), 2.93-2. 86 (m, 2. 
H), 2.71-2.63 (m, 1H), 1.84-1.52 On, 3H), 1.23-1.19 (m, 1H). 
MS (BSI+) 490 (MHl, 54*) . 
nMM 4 8 

. l H NMR(300MHz, CDC1 3 ) <5 ppm 7. 43-7. 33 On, 2H), 7.24-7.16 On, 1H), 7.05-6.9 
20 6 (m, 3H), 6.83-6.80 (m, 2H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3. 29-3.25 (m, 1H), 2.94-2.85 On, 2H), 
2. 69-2. 63 (m, 1H), 1.86-1.84 (m, 1H), 1.67-1. 55 (m, 2H) * 1.25-1.18 On, 1H 
). 

MS (ESI+) 483 (MHl, 85*) . 

25 mmm49 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (in, 1H), 7.32-7.16 (m, 3H), 6.84-6.7 
5 On, 4H), 5.54 (d, J=17.2Hz, 1H), 5.48 (d, J=17. 2Hz, . 1H), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 (m, 1H), 3.28-3. 23 (m, 1H), 2. 92-2.84 On, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.65-1.58 (m, 2H), 1.22-1.20 (in, 1H). 
.30 MS (ESI+) 495 (MHl, 57*) . 
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mmm 5 o 

'H.NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, 1H), 7. 23-7. 16 On, 2H), 6.85-6.8 
1 On, 1H), 6.38 (s,. 210, 6.37 (s, 1H), 5.54 (d, J=17.1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3:36 On, 1H), 3.29-3. 24 On, 
.5 1H), 2.93-2.84 .On, 2H)., 2. 69-2.62 (m, 1H), 1.84-1:82 (m, 1H), 1.67-1.58 On 
,. 2H), 1. 26-1. 18. (m, 1H). . 
MS (ESI+) 525 (MHl, 59*) . 
MMM5 1 

'H NMR (300MHz, CDC1 3 > <5 ppm 7. 42-7. 39 On, 1H), 7.31-7.16 On, 3H), 6.84-6.7 
10 1 On, 4H), 5.54 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, , 1H), 3.87-3.83 On, 4 
. H), 3.61 (s, 3H), 3.39-3.36 On, 1H), 3.28-3. 24 (in, 1H), 3.19-3.16 (i, 4H), 
2.92-2.84 On, 2H), 2.68-2.61 On, 1H), 1.84-1.82 (m, 1H), 1.65-1.52 (m, 2H 

), 1.21-1.18 On,. 1H). 

MS (ES I +) 550 (MHl, 26*) . 

15 mmw5 2 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.18 (m, 4H), 6.99-6.94 

(m, 2H), 6.84-6.83 On, 1H), 5.54 (d, J=18.1Hz, 1H), 5.47 (d, J=18. 1Hz, 

1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 (m, LH), 3.26-3.22 (i ,1H), 

2. 90- 2.83 On, 2H), 2. 67-2. 60 On, 1H), 1.85-1.82 On, 1H), 1. 65-1.52 (m, 
... 20 2H), 1.25-1.18 (m, 1H). 

MS (ESI+) 495 (M + H, 100*) . 

mmm 53 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 (m, 4H), 6.93-6.89 

On, 2H), 6.83-6.80 (m, 1H), 5.54 (d, J=17.4Hz ; 1H), 5.47 (d, J=17.4Hz, 

25 1H), 3.82 (s, 3H), 3.61 (s, 3H), 3.38-3.34 (m, 1H), 3.25-3.21 (m, 1H), 

2.91- 2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.85-1.82 On, 1H), 1.65-1.44 (m, 
2H), 1.26-1.21 On, 1H). 

MS (ESI+) 495 (M + +l, 100*) . 

30 'H NMR (400MHz, CDC1 3 ) <5 ppm 7. 54-7. 50 (m, 2H), 7.48-7.47 (in, 2H), 7.41 (dd, 
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J=1.5, 7.8Hz, 1H), 7.28-7.18 On, 2H), 6.82 (dd, J=1.3, 7.3Hz, 1H), 5.51 
On, . 2H), 3.64 (s, 3H), 3.41-3.37 On, 1H), 3.27-3.24 On, 1H), 2.91-2.85 On, 
2H), 2.66 (dd, J=9.0, 12.1Hz, 1H), 1. 68-1. 53 On, 3H), 1.22-1.19 On, 1H). 
MS (ESI+) 533 (MH1, 100X) . 

.5 nmms 5 

'H NMR (400MHz, CDC1,) <5 ppm 7.42-7.40 On, 1H), 7.26-7.18 On, 2H) , 6.88-6. 74 
On, 4©,". 5.51-5.50 On, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3.39-3.36 On, 1H), 3.27-3. 24 On, 1H), .2,91-2.85 On, 2H), 2. 68-2. 63 On, 
. 1H), 1.88-1.84 On, 1H), 1.68-1.56 On, 2H), 1.21-1.19 On, 1H). . 
10 MS (ESI+) 525 (MHl, 100*) . 
H»5 6 

'H NMR (400MHz, CDClj) <5ppi 7. 37 (dd, M.6, 7. 8Hz, 1H), 7.27-7.16 On, 3H), 
6.81-6.77 . -On, 4H), 5.52-5. 42 On, 2H), 4.11-4.09 On, 2H), 3.74-3.71 . (m, 
2H), 3.58 (s, 3H), 3.43 (s, 3H), 3. 45-3. 38 (m, 1H), 3.25-3.15 On, 1H), 
15 2.87-2.84 On, 2H), 2. 68-2. 63 On, 1H), 1.86-1.82 On, 1H), 1. 63-1.58 On, 
1H), 1.58-1.51 On, 1H), 1. 22-1. 18 On, 1H). 
MS (ESI+) 539 (M*+l, 100*) . 

'H NMR (400MHz, CDC 1,) 6ppm 8,06 (dd, J-1,6, 7.8Hz, 1H), 7.61-7.60 On, 1H), 
20 7.40 (dd, J=1.7, 7.7Hz, 1H), 7.36-7,32 On, 1H), 7.23-7.19 On, 3H), 6.84 
(dd, J=1.6, 7.2Hz, 1H), 5. 55-5.45 On,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, 1H), 3.23-3.20 (i, 1H), 2.89-2. 82 On, 2H), . 2. 68-2. 63 (m, 
1H), 1.87-1. 82 (m, 1H), 1.63-1.56 On, 2H), 1.25-1.18 On, 1H). ' ~ 

. MS (ESI+) 523 QtH, 100X) 

25 mmrns 8 

'H NMR (400MHz, CDC1 3 ) 6 ppm 8. 12-8. 09 On, 2H), 7.41 (dd, J=1. 5, 7. 8Hz, 1H), 
7.33-7.31 On, 2H), 7.24-7.19 (m, 2H), 6. 83-6.82 On, 1H), 5.55-5.46 On, 
2H), 3.94 (s, 3H), 3.63 (s, 3H), 3.40-3.37 On, 1H), 3.28-3.25 On, 1H), 
2.91-2.85 On, 2H), 2. 69-2.63 On, 1H), 2. 27-1.85 On, 1H), 1.67-1.43 On, 
30 2H), 1.21-1.19 (i, 1H). 
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MS (ESI+) 523 (M + +l, 100*) . 

,'H NMR (300MHz, CDC1,) d ppm 7.42-7. 39 (m, 1H), 7.23-7.16 (m, 2H), 6.87-6.81 
(m, 2H), 6.76-6.66 (m, 2D, 5.51-5.49 (m, 2H), 4.26 (s, 4H), 3.67-3.36 (m, 
. 5 ID, 3,59 (s, 3H), 3.39-3.35 (m, ID, 3.28-3.23 (m, 1H), 2.92-2.88 (m, 
2D, 2.68-2.61 (m, ID, 1. 85-1.82 (m, 1H), 1.65-1.45 (m, 2D, 1.26-1.21 
(m, ID. 

MS (ESI+) 523 (M + +l, 11*) . 

10 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 (m, 1H), 7.27-7-16 (m, 6H), 6. 82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.0Hz, ID, 5.48 (d, J=17.0Hz, IH), 3.26 (s, 
3D, 3.40-3.36 (m, 1H), 3.29-3.25 (m, ID, 2.94-2.84 (m, 2D, 2.69-2.62 
(m, 1H) , 1 . 85-1 .83 (m, 1H) , 1 . 68-1 , 53 (in, 2D , 1. 26-1 .18 (m, 1H) . 
MS (ESI+) 549 (M + +l, 33*) . 

15 mMM6 1 

'H NMR (300MHz, CDC1 3 ) 5 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3D, 6.84-6.7 
4 (m, 4H), 5.57-5.44 (m, 2H), 4.03 (dd, J=6.9, 13.9Hz, 2H), 3.61 (s, 3H), 
3. 39-3.35 (m, 1H), 3.23-3.21 (m, 1H), 2. 92-2.89 (m, 2D, 2.71-2.64 (m, ID 
, 1.84-1.81 (m, 1H), 1.67-1.57 (m, 2H), J. 41 (t, J=6.9Hz, 3D, 1.26-1.24 ( 
20 m,,lH). 

MS (ESI+) 509 (M + +l, 1 255) . 

mmm 62' 

8-[(3D-3-75/^u^>-i-^;w-7-(2-^5 l ;^>> ? ;i/)-i-^5 1 ;i/-2-7xy 

25 ^5/-l,7-^t:HP-6H-7'U.>-6-^> . 




mm 1 6 tiwui^^T, n^t^^moit^m^nmm 6 2 
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'H NMR (300MHz, CDC 1 3 ) <5ppm 7.40 (t, J=7.9Hz, 2H), .7.27-7.08 On, 6H), 6.70 
(d, J=7.5Hz, 1H), 5.44 (d, J=16.3Hz, 1H), 5.35 (d, J=16.3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 On, 1H), 3.29-3.24 (m, 1H), 2.92-2.82 On, 2H), 2.71-2.63 
.5. (m, 1H), 2.37 (s, 3H), 1.85-1,81 (m, 1H), 1.65-1.53 On, 2H), 1.27-1.21 (m, 
1H). 

MS (ESI+) 445 (MHl, 18K) . 
. »6 3 

10 8-C(3R)-3-T^ y 'J ^>-i--f ;w -7- (2-^ > >WH-* 3Vl^2- (3-;* 
h^^7x;+i/) -l,7-> J tHn-6H-^U>-6-^> 




mmm 1 6 tRioMt, ttfo^z^MWk&mfrzmmm 6 3 vit^m* 

15 l H NMR (300MHz, CDC1 3 ) <5 ppm 7. 32-7. 12 (m, 4H), 6. 83-6. 69 On, 4H), 5.41-5.32 
On, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 On, 2H), 2.93-2.86 On, 2H), 
2.71-2.64 (m, 1H), 2.37 (s, 3H), 1.88-1.85 On, 1H), 1.65-1.43 On, 2H), 
1.26-1.21 On, 1H). . 
MS (ESH) 475 (M*+l, 14%) . . 

20 . 

. mmm 6 4 

. 8- [ (3R) -3-7 5 J tf ^ U S^-IH" M -7- (2-£ p p^ yV)V) 3^-2- 7 x / 
^->-1.7-^kFP-6H-yj>-6-^> mm. 

NHBoc NH 2 
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t e r t-7?)V { (3R) -1- [7- (2- ? D P ^ > z?)V) -1 - * J-)V-^ * 7-2-7x/^ 

->-6,'7-$>t HD-iff-^u>-8--f;we^us?>-3-f';w*;wt^-h (0.75 g) 

<D2-7 p OAV-;WM (9.5 mL) &m (2N, 0.80 mL) €r^TiP^>. 85^^ 

.5 {CioT^^^tl (625 mg) . $e^^kUT#feo 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.05-7. 95 (br, 3H), 7.53-7.47 (i, 3H), 7.35- 
. 7.26 (m, 5H), 6.76 (d, J=6.3Hz, 1H), 5.43 (s, 2H), 3.52-3.49 (m, 1H), 3.48 

(s, 3H), 3.39-3.32 (in, 1H), 3.05-3. 00 (m, 2H), 2.83-2.79 (m, 1H), 1.91- 

1. 88 (m, 1H), 1.67-1.51 (in, 1H), 1.47-1.44 (m, 2H). 
10 MS (ESI+) 465 (M41, 100S) . 

6 4 <h|^Ji©:£&T> ^feT^>##f!l©^-&#l^eilli^l 6 5 ~ 9 4 <D{t 
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##^yi 1.1 

mmm 112 
13 2 

1 2 7 

^J60!l 6 5 

'H NMR (400MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.53-7.51 (m, 1H), 7.41-7.28 

5 (m, 3H), 6. 93-6.87 (m, 4H), 5.48 (d, J=17.4Hz, 1H), 5.43 (d, J=17.4Hz, 

1H), 3.78 (s, 3H), 3. 57-3.54 (m, 1H), 3.46 (s, 3H), 3.32-3.24 On, IB)'. 

3.13-3.04 (m, 2H), 2. 85-2.76 (in, 1H), 1.97-1.90 (i, 1H), 1.72-1.64 (m, 
1H), 1.58-1.52 (m, 1H), 1.48-1.40 (m, 1H). 
MS (ESI+) 495 QtH, 51%) . 

io mmme 6 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.34 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.36- 
7.22 (m, 3H), 6.85 (d, J=7.1Hz, 1H), 6. 76-6. 69 (m, 3H), 5.48 (d, J=18.1Hz, 
1H), 5.42 (d, J^18.1Hz, 1H), 3.59-3.55 (m, 1H), 3.45 (s, 3H), 3.30-3.28 
(m, 1H), 3.16-3.05 On, 2H), 2.85-2. 83 (m, 1H), 1.92-1.90 (m, 1H), 1.70- 
15 1.68 (m, 1H), 1.56-1.47 (m, 3H). 
MS (ESH) 481 (MHl, 100SD . 

'H NMR (300MHz, DMSO-dj) <5ppm 8.19 (br, 3H), 7.52 (t, J=7.5Hz, 1H), 7.40- 



mmm9 o 



m 



mmmo 3 



MeO 



•0° 



F ^ 




O 



MeO'^Pjj^r' 0 



o 
o 



NH 



CH 5 
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7.25 On, 3H), 6.91-6.78 Ob, 4H), 5.45 (s, 2H), 4.05 (dd, 1=6.8, 13.8Hz, 
2H), 3. 60-3.59 On, 1H), 3.44 (s, 3H), 3.32-3. 30 (m, 1H), 3.10-3.03 On,. 
2H), 2. 85-2.78 (in, 1H), 1.92-1.90 On, 1H), 1.70-1.67 (i, 1H), 1.55-1.46 
On, 2H), 1.34 (t, 7=6. 8Hz, 3H). 
.5 MS (BSI+) 509 Qtn, 12%) ... 
HJSM6 8 . 

fH NMR (300MHz, DMS0-d 6 ) d.ppm 8.19 (br, 3H), 7. 52-7.48 On, 1H), 7,37-7.24 
On, 3H), 6. 88-6. 76 On, 4H), 5.43 (s, 2H), 4:66-4.57 On/ 1H), 3. 54-3.52 On, 
1H), 3.45 (s, 3H), 3.28-3. 26 (m, 1H), 3. 09-3. 01 . (m, 2H), ,2.80-2.78 On, 
10 1H), 1.90-1.88 On, 1H), 1. 68-1.66 On, 1H), 1.51-1.47 On, 2H), 1.27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M + +l, 100S!) . 

9 ' 
'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.29 (br, 3H), 7.51-7.48 (m, 1H), 7.38-7.26 
15 On, 3H), 6.90-6.78 (m, 4H), 5.46 (d, J=18.3Hz, 1H), 5.40 (d, J=18.3Hz, 
1H), 3.93 (t, J=6.5Hz, 2H), 3. 58-3.50 On, 1H), 3.45 (s, 3H), 3.30-3.28 On, 
1H), 3.11-3.05 On, 2H), 2.81-2.79 (in, 1H), 1.90-1.88 On, 1H), 1.76-1.69 
x On, 3H), 1.54-1.50 (m, 2H), 0.97 (t, J=7.4Hz, 3H). 
MS (ESI+) 523 (MHl, 1005K) . 

2o jkmwjo 

l H NMR (300MHz,. DMS0-d 6 ) 6 ppm 8.25 (br, 3H) , 7.51 (d, J=7.5Hz, 1H), 7.39- 
-7.25 (i, 3H), 6.91-6.84 (m, 3H), 6.79 (d, J=7.3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3. 59-3.55 (m, 1H), 3.46 (s, 3H), 3. 29-3.27 On, 1H), 
3.11-3.04 On, 2H), 2. 84-2. 78 On, 1H), 1.92-1.90 (m, 1H), 1.73-1.66 On, 
25 3H), 1.53-1.38 On/ 4H), 0.94 (t, J=7.3Hz, 3H). 
MS (ESI+) 537 (M*+l, 10030 . 

'H NMR (300MHz, DMSO-dj) 6 ppm 8.21 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.38- 
7.24 (in, 3H), 6.90-6. 77 On, 4H), 5.43 (s, 2H), 3.76-3.73 (in, 2H), 3.59- 
30 3. 56 On, 1H), 3.45 (s, 3H), 3.29-3.26 On, 1H), 3.09-3.02 On, 2H), 2.81- 
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2.79 On, 1H), 2.06-1.89 (m, 2H), 1. 69-1. 66 On, 1H), 1.52-1.46 On, 2H), 

0.97 (d, J=6. 6Hz, 6H). 

MS (ESI+) 537 (M*H, 100*) . 

■ mnm7 2 

.5 l H NMR (300MHz, DMS0-d 6 ) 5 ppm 8.32 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.37- 
. 7. 24 On, 3H), 6.89-6.83 On, 3H) , 6. 78 (d, J=7.1Hz, 1H), 5.44 (s, 2H), 3.81 
(d, J=7.0Hz, 2H), 3.55-3.51 On, IB)'. 3.45 (s, 3H), 3.27-3.25 On, 1H), 
3.10-3.04 On, 2H), 2,80-2.78 On,. IB), 1.90-1.87 On, IB). 1.69-1.67 On, 
. IB),. .1. 53-1. 35 On, 2H), 1.23-1.21 On, IB), 0.55-0.53 On, 2H), 0.34-0.31 
10 On, 2H). 

MS (ESI+) 535 (M + +l, lOOX) . • 
mffiM7 3 

'H NMR (300MHz, DMSO-d 6 ) 6 ppm 8. 08 . (br, 3H), 7.52-7.49 On, 1H), 7.41-7.24 
(m, 3H), 7.03-6.98 (m, 2H) , 6.90-6.87 On, 1H), 6.78-6.75 On, 1H), 5.43 
15 (s, 2H), 3.88-3.84 On, 1H), 3.52-3.47 On, 1H), 3.45 (s, 3H), 3.29-3.27 On, 
1H), 3.07-3.03 (m, 2H), 2.81-2.78 On, 1H), 1.92-1.89 On, 1H), 1.70-1.68 
(m, 1H) , 1.51-1.46 On, 2H) , 0.80-0. 76 (m, 2H) ., 0.69-0.65 (m, 2H). 
MS (ESI+) 521 (M + +l, 100%) ... 

20 'H NMR(300MHz, DMS0-d 6 ) 6 ppm 8.20-8.13 On, 3H), 7! 51 (d, J=7.5Hz, 1H), 
7.37-7.24 (m, 3H), 6.90-6. 76 On, 4H), 5.43 (s, 2H), 4.73-4.64 On, 1H), 
3. 52-3. 50 On, 1H), 3.45-3.43 On, IH), 3.44 (s, 3H), 3.05-^3.01 On, 2H), 
2. 83-2. 76 On, IB), 2.44-2.41 On, 2H), 2.07-2.01 On, 2B), 1.90-1.87 On, 
1H), 1. 82-1.47 On, 5H). 

25 MS (ESI+) 535 (M*+l, \0Q%) . 

mmm 75 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8.33 (br, 3H), 7.52 (d, J=7.5Hz, 1H), 7.36- 
. 7.26 (m, 2H), 7. 00-6. 96 (m, 2H), 6.83-6.74 (m, 2H), 6.10 (s, 2H), 5.45 (s, 
2H), 3.57-3.54 (m, 1H), 3.45 (s, 3H), 3.30-3.27 (m, 1H), 3.14-3.04 (m, 
30 2H), 2. 86-2.80 (m, 1H), . 1. 92-1. 90 (m, 1H), . 1,71-1. 69 On, 1H), 1.58-1.46 
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(m, 2H). 

MS (ESH) 509 (MHl, 343!) , 

■H NMR (300MHz, DMSO-d 6 ) <5ppm8.36 (br, 3H), 7. 58-7. 50 (m, 2H), 7.36-7.16 
.5 (m, 6H), 6.82 (d, J=6.4Hz, 1H), 5.46 (d, J=18.iHz, 2H), 3. 60-3. 55 (m, IH), 
3.47 (s, 3H), 3.29-3.27 (m, 1H), 3, 14-3.04 (m, 2H), 2.86-2.79 (m, 1H), 
1.92-1.90 (m, 1H), 1.71-1.46 (i, 3H). 
MS (ESH) 531 (M*fl, 100%) . 

• nmw7 7 

10 l H NMR (300MHz, DMSO-ds) <5ppm 8.22 (br, 3H), 7.62 (t, J=8.2Hz, 1H), 7.52- 
7.45. (m, 2H), 7.41-7.24 (m, 4H), 6. 78-6. 76 (m, 1H), 5.44 (s, 2H), 3.54- 
3.50 (m, 1H), 3.46 (s, 3H), 3.28-3. 26 (m,- 1H), 3.09-3.02 (m, 2H), 2.80- 
2.78 (m, 1H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.52-1.47 (m, 2H). 

> MS (ESH) 549 (MHl, 33«) 

15 mmm7 8 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.35 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.40 
(t, J=8.1Hz, 1H), 7.34-7.24 (m, 2H), 7.03-6.93 (m, 3H), 6. 85-6.80 (m, 1H) 
, 6. 59-6.57 (m, 0.25H), 6.40-6.38 (m, 0.5H), 6.22-6. 20 On, 0.25H), 5.44 
(ty 1=1 8.4Hz, 2H), 4.38-4.27 (m, 2H), 3.58-3.53 (m, 1H), 3, 45 (s, 3H), 
20 3. 28-3. 26 On, 1H), 3. 13-3.06 (m, 2H), 2,82-2.80 (m, 1H), 1.90-1.88 (m, 
1H), 1. 69-1.67 (m, 1H), 1.54-1.34 (id,-2H). 
MS (ESI+) 545 (MHl, 100X) . 
Ji»J7 9 

»H NMR (300MHz, DMSO-d 6 ) <5ppm8.36 (br, 3H), 7.51-7.40 (m, 2H), 7.34-7.25 
25 (id, 2H), 7.09-6.98 (m, 3H), 6.85-6.80 (m, 1H), 5.44 (t, 1=18. 3Hz, 2H), 
4.80 (dd, J=8.9, 17.7Hz, 2H), 3. 58-3.53 (n, .IB); 3.45 (s, 3H), 3.29-3.27 
(m, 1H), 3. 13-3.06. (m, 2H), 2.82-2.80 (m, 1ft), 1.90-1.88 (m, 1H), 1.69- 
1.67 (id, lH), 1.54-1.34 (m, 2H). 
MS (ESH) 563 (M*+l, 10095) . 

30 mmmso 
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'H NMR (300MHz, DMS0-d 6 ) <5ppm 8. 34 (br, 3H), 7.59 (t,. J=8..5Hz, 1H), 7.52- 
7.48 (in, 1H), 7:36-7.26 (m, 5H), 7.03-7.01 (m, 0.25H), 6. 86-6. 84 (m, 
0.5H), 6.82-6.79 On, 1H), 6. 68-6. 66 On, 0.25H), 5.44 (t, J=18.5Hz, 2H), 
3. 57-3. 53 On, 1H),.3.45 (s, 3H), 3.27-3.25 On, 1H), 3.13-3.02 (m, 2H), 
.5 2.81-2.79 On, 1H), 1.90-1.88 On, 1H), 1.69-1.67 On, . 1H) , 1.53-1.44 (m, 
2H). •' 
MS (ESI+) 581 (M + H, 100%) . 

nmms 1 

'H NMR (300MHz, DMS0-d 6 ). <5 ppm 8.23 (br, 3H), 7. 52-7. 49 On, 1H), 7.39 fa 
10 1=8. 1Hz, 1H), 7.34-7.24 (m, 2H);, 7.05-7.00 (m, 2H) , 6. 94-6, 91 (i, 1H), 
6. 79-6. 77 (m, 1H), 5.43 (s, 2©., • 4.96-4.56 (m, 5H), 3.52-3. 50 (m, 1H), 
3.45 (s, 3H), 3.29-3.27 (m, 1H), 3.10-3.03 (m, 2H), 2.81-2.79 (m, 1H), 
1.89-1.87 (m, 1H), 1.68-1.66 (m, 1H), 1.50-1.46 (m, 2H). 
MS (ESI+) 559 (M*+l, 100%) . 
15 . mMM8 2 

'H NMR (300MHz, DMS0-d 6 ) d ppm 8.21 (br, 3H), 7.52-7.42 (m, 2H), 7.34-7.24 
(m, 2H), 7.03-6.98 (m, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 
(ra, 1H), 3.58-3.54 (m, 110.. 3.47. (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 (m, 
2H), 2.81-2.79 (m, 1H), 2.10-2.04 (m, 1H), 1.90-1.75 (m, 3H), 1.50-1.46 
20 (m, 2H). 

MS (ESI+) 557 (MM-1, \00%) . 

mmm8 3 

'H NMR (400MHz, DMSO-dg) 6 ppm 8. 24-8.19 (m, 3H), 7.51 (dd, J=1.4, 7.8Hz, 
1H), 7.38 (t, J=8.2Hz, 1H), 7.33-7.28 On, 2H), 6. 93-61 88 On, 3H), 6. 79 (d, 
25 J=8.9Hz, 1H), 5.44 is, 2H), 4.71 (s, 2H), 3.54-3.48 On, 1H), 3.46 On, 3H), 
3. 35-3. 30 (in, 1H), 3.10-3.05 (m, 2H), 2.83-2.79 On, 1H), 1.70-1.67 On, 
1H), h 59-1.52 (m, 1H), 1.45-1.44 (m, 2H). 
MS (ESI+) 539 (M*+l, 100*) . . 

30 'H NMR (400MHz, DMS0-d 6 ) 6 ppm 8.19 (br, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 
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7.41-7.29 (m, 4H), 6.97-6.96 (m, 1H), 6.94-6.90 (m, 1H), 6.79-6. 77 (m, 
1H),. 5.45 (s,. 2H), 4.84 (s, 2H), 3.72 (s, 3H), 3.68-3.55 (m, 1H), 3.47 (s, 
3H), 3.35-3.30 (m. lH), 3. 10-3.05 (m, 2H), 3.04-3.00 (m, 1H), 1.91-1.89 
(m, 1H), 1.71-1.69 (m, 1H>, 1 . 55-1. 45 (m* 
.5 MS (ESI+) 553 (M + H, 10030 . 

mmms 5 ... 

'H. NMR (400MHz, DMSO-ds) <5ppm 8.19 (br, 3H), 7,52 (dd, J=U, 7.8Hz, 1H), 

7.34-7.28 (m, 2H), 7. 22 (dd, J=2. 3, 6.8Hz, 2H), 7.02 (dd, J=2.3, 6.8Hz, 

2H), ,6.79 (dd, J=1.2, 7.4Hz, 1H), 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 

10 3H), 3.56-3.46 On, 1H), 3.47 (s, 3H), 3. 35-3.25 (m, 1H), 3.10-2.83 (m, 

2H), 2.83-2.73 (m, lH), 1.91-1.85 (m, 1H), 1.69-1.67 (m, 1H), 1.55-1.46 
(m, 2H). 

. MS (ESI+) 553 (M*+l, 100%) . 

mmm 8 6 

15 'H NMR (300MHz, DMS0-d 6 ) <5ppm8.17 (br, 3H), 7.52 (d, J=7. 7Hz, IB)', 7.43 
(t, J=7.9Hz, 1H), 7.36-7.23 (m, 4H), 7.15 (d, J=7.9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3.54-3.52 (m, 1H), 3.47 (s, 3H), 
3.31-3.29 On, 1H), 3.09-3.02 (in, 2H), 2.85-2.78 On, 1H), 1.91-1.89 (m, 
1H), 1.69-k 67 (m, 1H), 1.54-1.47 (m,,2H), 

20 MS (ESI+) 495 (M*+l, 100*0 .. 

• mmm8 7 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.41 (br, 3H), 8,06 (d, J=8. 6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H), 7.53-7.51 (m, 1H), 7. 35-7. 26 On, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3.52 (m, 1H), 3.50 (s,. 3H), 3.31 (s, 3H), 3.30- 
25 3.29 (m, 1H), 3.01-3.08 On, 2H), 2.83-2. 76 On, 1H), 1.95-1.88 (m, 1H), 
1.73-1.65 (m, 1H), 1. 63-1. 38 On, 2H). 
MS (ESH) 543 (M + H, 100%) . 

mmm88 • 

'H NMR (300MHz, DMS0-d 6 ) 6ppm 8.23 (br, 3H), 7.51-7.49 On, 1H), 7.37-7.27 
30 On, 3H), 6. 89-6.86 (m, 1H), 6.80-6.79 (m, 1H), 6.88. (t, J=2.3Hz, 1H), 
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6.53-6.50 On, 1H), 5.44 (s, 2H), 4.16 (dd, J=7.0, 14. 2Hz, 2H), 3.55-3.50 
(i, 1H), 3.44 (s, 3H), 3.28-3. 26 (m, 1H), 3.07-3.04 (m, 2H), 2. 80-2. 68. (m, 
3H), 2.41-2.36 On, 2H), 1.94-1.90 (in, 3H), 1.70-1.67 On, 1H), 1.55-1.44 
(m, 2H), 1.12 (t, J=7.1Hz, 3H). 
.5 MS (ESI+) 607 (M++1, 100SS) . ' 

%mi% 9 

'H NMR (400MHz, DMSO-d,,) <5 ppm 8.08-8.04 On, 5H), 7. 52 (dd, J=l, 4, 7. 8Hz, 
1H), 7.45-7.43 (m, 2H), 7.34-7.28 (m, 2H), 6.77 (d, J=7. 5Hz, 1H) , 5.44 (s, 
2H), 3.55-3.50 On, 1H), 3.48 (s, 3H), 3. 35-3. 29 (m, 1H), 3.08-3.01 (m, 
10 2H), 2.82-2.80 (m, 1H), 1. 91-1.88 ; (in, 1H), 1. 69-1. 68 On, 1H), 1.47-1.44 
On, 2H). 

MS (ESI+) 509 (M + +l, 100«) . 
H«J 9 0 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 7.99 (br, 3H), 7.94-7.89 On, 2H), 7.66-7.62 
15 . On, 2H), 7.53-7.51 On, 1H), 7.33-7.28 (m, 2H), 6.77 (dd, J=l . 4, 7.9Hz, 

1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 (m, 1H), 3.35- 

3.25 On, 1H), 3.06-3.01 On, 2H), 2.81-2.78 On, 1H), 1.69-1.61 (m, 1H), 

1.92-1.89 On, 1H), 1.52-1.44 On, 2H). 

MS (ESIO 523 (M + +l, 100%) . 
20 mtfoM 9 1 

'H NMR (400MHz, DMSO-dj) 6 ppm 8.11 (m, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 
7.40-7.28 (m, 6H), 7.29 (t, J H . F =74.0Hz, 1H), 6.77 (d, J=6. 2Hz, 1H), 5.45 
(s, 2H), 3.50-3.47 (m, 1H), 3.47 (s, 3H), 3.40-3.30 (m, 1H), 3.08-3.02 
On, 2H), 2. 85-2. 79 (m, 1H), 1.90-1.85 On, 1H), 1.68-1. 60 On, 1H), 1.51- 
25 1.46 (m, 2H). 

MS (ESIO 531 (M + +l, 100SK) . 

nmm 9 2 

'H NMR (400 MHz, Me0H-d 4 ) <5 ppm 7.50-7.44 On, 1H), 7.36-7.08 (m, 4H), 

6.84-6.74 On, 2H), 5.56 (s, 2H), 4.89-4.70 (in, 1H), 3.78 (s, 3H), 3. 68- 

30 3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 On, 1H), 3.26-3.18 On, 1H), 3.05- 



1 



WO 2004/096806 



PCT/JP2004/006104 



20 



25 



.2 6 3. 

2.92 On, 1H), 2.90-2.79 On, IH), 2. 78-2.66 On, 1H), 2.30-2.12 On, 2H), 
2.10-2.01 On, 1H), 1.84-1.72 On, 1H), 1. 68-1. 53 On, 2H). 
MS (ESI+) 57.9 (MH1, 100*) 

mmms 3 ... 

5 'HNMR (400 MHz, MeOH-d 4 ) (5ppm 7. 50-7. 13 On, 9H), 5.56 (s, 2H), 3.80-3.69 
On, 1H), 3.55 (s, 3H) , 3. 44-3. 34 On, 1H), 3.31-3.22 (m, IH), 3.15-3.00 On, 
2H), 2.12-2.00 On, 1H), U 89-1. 75 On; 1H), 1.70-1.51 On, 2H). 
MS (ESI+) 464 (MHl, 100*) 
^MM9 4 

10 'H NMR (400 MHz, MeOH-d 4 ) <5 ppm 7.48-7.40 On, IH), 7. 38-7. 05 On, 7H), 
6. 98-6. 88 (m, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3. 78-3. 69' On, IH), 3.68- 
3.59 On, 2H), 3.65 (s, 3H), 3:49-3.36 On, IH), 3.05-2.95 On, IH), 2.13- 
2.00 On, IH), 1.82-1.70 On, IH), 1. 69-1. 52 On, 2H) 
MS (ESI+) 463 (MHl, 100X) 

15 



8- [ (3R) -3-7 5 J t!^ U V >-l-4 M -7- (2-* >V)V) -1-;* 3MU-2-7 x / 
*>M,'7-^fcFP-6H-7*U>-6-^> ttttiL- 





-N /— \ 



NHBoc 




HCI 

"NH 2 . 



'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.25 (br, 3H), 7.51-7.45 (m, 2H), 7. 34-7; 28 
(m, 3H), 7. 22-7.06 (m, 3H), 6.57 (d, J=7. 1Hz, IH), 5.41 (d, J=17. 2Hz, 
IH), 5.35 (d, J=17.2Hz, IH), 3.56-3. 53 On, IH), 3.46 (s, 3H), 3.30-3.27 
On, IH), 3.10-3.03 On, 2H), 2.83-2.76 On, IH),' 2.33 (s, 3H), 1.91-1.88 On, 
IH), 1. 68-1. 65 (i, IH), 1.54-1.40 On, 2H). 
MS (ESI+) 445 (M'H, 18*) . 
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'H NMR (300MHz, DMS0-d 6 ) <5ppm8.23 (br, 3H), 7.26-7.06 (m, 4H), 6.74-6.68 
(m, 3H), 6.57 (d, J=7. OHz, 1H), 5.38 (s, 2H), 3.57-3.54 On, 1H), 3.43 (s, 
3H), 3.31-3.29 On, 1H), 3.11-3.04 On, 2H5 , .2.81-2.79 On, 1H), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1. 68-1. 66 (m, 1H), 1.51-1.4.2 On, 2H). 
5 MS (ESH) 461 (M*+l, 100*) . 

l H NMR (300MHz, DMS0-d 6 ) <5ppm 7.83 (br, 3H), 7.36 (t, J=7.9Hz, 1H), 7.26- 
7.05 On, 3H), 6.92-6.84 (m, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.0Hz, 
1H), 5.34 (d, J=17.0Hz, 1H), 3.77 (s, 3H), 3.54-3.51 (m, 1H), 3.44 (s, 
10 3H), 3.23-3.17 (m, 1H), 3.04-2.97 (m, 2H), 2. 80-2, 74 (m, 1H), 2.33 (s, 
3H), 1.90-1.84 (m, 1H), 1. 69-1. 60 (m, 1H), 1.51-1.40 (m, 2H). 
MS (ESH) 475 (M++1, 14JK) . 
nMM9 8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.18 (br, 3H), 7.36 (t, J=8. 1Hz, 1H), 7.23- 
15 7.07 (m, 3H), 6.91-6.84 (m, 3H), 6.57 (d, j=7.3Hz, 1H), 5.38 (s, 2H),'4.04 
(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 (m, 1H), 3.46 (s, 3H), 3. 32-3. 30 (m, 
1H), 3.09-3.05 (m, 2H), 2. 83-2.80 (m, 1H), 2.34 (s, 3H), 1.92-1.90 (m, 
1H), 1.69-1. 67 (m, 1H), 1.51-1.46 (m, 2H), 1.34 (t, J=6.9Hz, 3H). 
MS (ESH) 489 (M*+l, 100*).. 
20 MMM9 9 

'H NMR (300MHz, DMS0-d 6 ) 5ppm8.18 (br, 3H), 7.35 (t, J=7.9Hz, 1H), 7.23- 
7.07 (m, 3H), 6. 89-6. 82 On, 3H), 6.57 (d,. J=7,5Hz, 1H),.5.38 (s, 2H), 
. 4.66-4.58 (m, 1H), 3l 57-3. 55 (m,. 1H), 3.46 (s, 3H), 3. 32-3. 30 (i, 1H), 
3.10-3.03 (m, 2H), 2. 83-2. 77 (m, 1H), 2.34 (s, 3H), 1. 92-1, 90 Cm, 1H), 
25 1.69-1.67 On, 1H), 1.54-1.43 (m, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESH) 503. (M*+l, lOOX) . 

mmm 100 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.35 (t, J=8. 2Hz, 1H), 7.23- 
7 07 (m, 3H), 6.88-6.83 (m, 3H), 6.60 (d, J=7.5Hz, 1H), 5.44 (d, J=t6.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 On, 1H), .3. 59-3. 56 On, 1H), 3.45 (s, 
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3B), 3.32-3.30 (m, IB), 3.14-3.07 On, 2H), 2.85-2.81 (m, 1H), 2.35 (s, 
3B), 1.94-1.92 (m, 3H), 1.73-1. 43 (m, 9H). 
MS (ESI+) 529 (M + fl, 10090 , 

mmmioi 

.5 l H NMR (400MHz, DMSO-de) tfppm 8.47 (br, 3H), 7: 48-7. 42 On, 3H), 7.19-7.10 

On, 7H), 7.09-7.08 (m, IB), 6.98-6.95 On, 1H), 6. 62 (d, J=7. 6Hz, 1H) , 5.46 

(d, J=17.0Hz, 1H), 5.37 (d,.J=l 7.0Hz, 1H), 3.71-3,60 On, 1H), 3.44 (s, 

3B), 3.36-3.23 (m, 1H), 3.19-3.06 On, 2H), 2.88-2.79 (m, 1H), 2.34 (s, 

8© ,,'.1.95-1. 87 On, 1H), 1.79-1.69 On, 1H), 1.64-1.53 (m, 1H), 1.49-1.38 

10 (m, 1H). , 

MS (ESI+) 537 (M + +l, 100%) . 
H»10 2 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.10 (br, 3H), 7. 57-7. 52 (m, 1H), 7.23-7.07 

(m, 6H), 6.56 (d, >7.5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 (m, 1H), 3.47 (s, 

15 3H), 3.28-3.27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 On, 1H), 2.34 (s, 
3H), 1.92-1.90 (m, 1H), 1.67-1. 65 (m, 1H), 1.53-1.46 On,' 2H).. 
MS (ESI+) 511 (MHl, 100^) . 

mmm 103 

'H NMR (300MHz,. DMS0-d 6 ) <5ppm8.32 (br, 3H), 7.62 (t, J=8.2Hz, 1H), 7.46- 
20 7. 34 On, 3H), 7. 24-7.06 On, 3H), 6.57 (d, J=7.3Hz, 1H), 5.43 (d, J=l 7.0Hz, 
IB),. 5.36 (d, J=l 7.0Hz, 1H), 3.58-3.55 (i, 1H), 3.46 (s, 3H), 3.27-3.25 
On, 1H), 3. 11-3.04 On, 2H), 2.83-2.76 On, 1H), 2.34 (s, 3H),- 1.90-1.88 On, 
IH), 1.69-1.67 On, 1H), 1.53-1.41 On, 2H). 
MS (ESI+) 529 (M 4 +l, 100*) . 

25 mmm 104 

'H NMR (300MHz, DMS0-d 6 ) 6ppm.8.36 (br, 3H), 7. 33-7. 28 On, . 1H), 7.23-7.06 
On, 4H), 6.88-6.81 On, 1H), 6.60 (d, J=7.0Hz, 1H), 5.42 (d, J=16.9Hz, IB), 
5.34 (d, J=l 6.9Hz, 1H), 3.76 (s, 3H), 3. 59-3.53 On, 1H), 3.45 (s, 3H), 
3.28-3.20 On, 1H), 3.13-2.95 On, 2H), 2. 90-2. 75 On, 1H), 2.33 (s, 3B), 
30 1.90-1.84 (m, IB), 1.70-1.63 On, 1H), 1.56-1.49 On, 1.H), 1.44-1.36 On, 
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1H). 

MS (ESI+) 493 (M + +l, 100*) . 

mmm 105 .• 

'H NMR (300MHz, DMSO-dj) <5ppm 8.32 (br, 3H), 7.22-7.06 (m, 3H), 6.98-6.95 
5 (m, 2H), 6.74 (dd, J=2.3, 8.2Hz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6. 08 (s, 2H), 
5.42 (d, J=17.1Hz, 1H), 5.35 (d, J=17.1Hz, 1H), 3.54-3.49 1H), 3.43 
(s, 3H), 3.30-3.28 (m, 1H) , 3. 12-3.05 . (m, 2H), 2. 82-2.80 (m, IB), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), h 52-1. 43 (m, 2H). 
MS (ESI+) 489 (MHl, 10035) . 



10 6 

8- [ (3R) -3-7 5 / tf ^ U V >"l-f ;W -7- (2-^7 p D-5-7 JO/* D ^ -1 ^ 

jH^i/^^-i.^t HP-6H-yu>-6-^-> mmm 




1 5 mmm &4t mm(D^mr\ tm-tz^frm^m-fr ^mmm 1 o 6 <dk&® 

'H NMR (400MHz, DMSO-dg) <5 ppm 8. 00-7. 99 (br, 3H), 7.52 (dd, 1=5.1, 8.8Hz, 
1H), 7, 51-7.47 (m, 2H), 7i 35-7. 23 (m, 4H), 6. 77 (dd, J=2.9, 9! 3Hz, 1H) , 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 (m, 2H), 3.06-2.84 (m, 2H), 2.70- 
20 2.63 (m, 1H), 1.52-1.89 (m; 1H), 1.75-1.70 (m, 1H), 1.52-1.48 (m, 2H). 
MS (ESI+) 483 (M*+l, 100SO . 

■$mm 6 4 ^T§#^!l©^#I^^^«J 10 7-108 

25 
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2 5 

&%m* 2 6 



mmmi 07 

'H NMR(400MHz, DMS0-d 6 ) <5ppm 8.18 (br, 3H), 7.60-7.57 (m, lfl), 7.41-7.36 
5 On, 1H), 7.25-7.22 (m, 1H), 6.93-6.86 On, 3H), 6.71-6.68 On, 1H), 5.40 (s, 
2H), 3.79 (s, 3H), 3. 52-3.49 (m, 1H), 3.47 (s, 3H), 3. 32-3.30 (m, 1H), 
3.11-3.03 On, 2H), 2.86-2.82 On, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 (ni, 
lip, 1.59-1.46 (m, 2H). 
MS (ESI+). 513 (MHl, 1002!) . 
10 ^^10 8 

'H NMR (400MHz, DMS0-d 6 ) <5ppm8.15 (br, 3H), 7.59-7.49 On, 2H), 7.22-7.12 
(m, 5H), .6. 69-6. 65 On, 1H), 5.42 (d, J=17.9Hz, 1H), 5.37 (d, J=17.9Hz, 
1H). 3.51-3.48 On, 1H), 3.46 (s, 3H), 3.30-3.28 On, 1H>, 3.10-3.02 (m, 
2H), 2.85-2.80 (m, 1H), 1.90-1.88 On, 1H), 1.73-1.71 On, 1H), 1.55-1.47 
15 On, 2H). 

MS (ESI+) 549. (JtU, 100*) .. 

H1FI10 9 

8- [ (3R) -3-7 5 J \LA U v >-l ;H -7- (2- £ D D * > -J M -1-^)1-2-^)^ 
20 'jy-l,7-^h HD-6H-yj>-6-^> 
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Cl^^ CI 





h NH 2 , 0v ^l NH 2 

8-[(3©-3-75>t:^u^>rlr^;^]-7-<2-^PD^v^^h 1 -^^^" 2 "^^ , ' 

;^l/*nJ!W)'-l,'-7-5?h HD-6H-y«J >-6 (10 mg) fc^jfrl) > (2 mL). £iD 
MW*100lCT20^TO^^bfc. Mj5&«^25 < C^?^«> h^X> (20 
5 mL)>ilfl^MJE@*T3^ 

4- (->U*y;K '#uu*MflJ.*9J'r-fr = 8/0 TMm*rsz:tfc«fcoT v . 
^©fl^to (5 mg) 

'H NMR(300MHz, CDC1,) <5ppm 7.42-7. 38 On, 1H), 7.22-7.14 On, 2H), 6.84-6.8 
1 (d, J=7.5Hz, 1H), 5.51-5.50 (m, 2H) , 3. 87-3. 83 On, 4H), 3.54 (s, 3H), 3. 
10 46-3.45 (m, 1H), 3.31-3.30 (m, 1H), 3.23-3.20 On, 4H), 2.97-2. 93 Ob, 2H), 
2.76-2.68 (m, 1H), 1,80-1.74 (in, 3H), 1, 26-1. 24 (m, 1H). 
MS (ESI+) 458 0141, 49S5) , 



110 

15 8- [ (3R) -3-7 5 J U V >-l ; W -7- (2-# p P O^JW -1-* 3^-2-7 x X 
JWl,7-^tlfP-6H-^ , U>-6-^> 






8-^P^-7-(2-^PP^>^;W-l-^?;U-2-7x-J|/-l, 7-> ? b HP-6H-yU 
>-6-:*>(250 mg)<DX^/-;l/M (2.0 mL) (C(R)-ter t-3-^;i/t!^U 5? 
20 y-Z--()it5)Vn^-Y (291 mg) v vKV^P e;i/X^;i/75 >(0. 304 mL) £JP 
A, ^bTM^^100 < CT*3B#r B m#Ufeo X*/-;l/£MJ£@*U SSfcK:* 
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)V = 20/1) T#K-**«U Wmmrc. *mft***y-MLQ mDCI 
#U 4NiftK/_l f 4-3^***>»« <4.3-mL)'&JpA, K**ftaMT4- ■ 

filX^raiellrtajLfc. ^t)^fc^ai^»^^^^^AT^U 3& 
. 5 ^> 6tt*«ffi»«rf -SflOft^Hl (44.1 mg) 

'H NMR .(400 MHz, CDC1,) 6 ppm 7. 59-7. 54 On, 2H), 7. 52-7. 47 On, 310, 7.47-7 

.42 (m, 1H), 7.27-7.22 (in, 2H), 6.92-6.87 On,. 1H), 5.61-5.56 (m, 2H), 3.6 
... 0-3.55 (m, lH), 3.46 (s, 3H)/ 3. 33-3. 28 (m, 1H), ' 2. 97-2. 92 On, 1H), 2.90-2 

.85 (m, 2H), 1. 95-1. 90 On, 1H), 1.70-1.65 On, 1H), 1.47-1.42 On, 1H), 1,3 
10 0-1. 25 On, 1H).. 

MS (ESI+) 449 (MHl, 100*) 

mmm in 

;* 8- [ (3R) -3-7 5 j tf ^ u i> y-\ ~r ;w -7- (2-^ □ □ ^ -6-3-* 7-6, 

15 7-5? b H P-1H-7 U y-l-%)\,i&3r=sV- K 

NHBoc & NH2 

. X3Sfc 4-T5/-2-{(3R)-3-[(tert-^H^>'^;i/fc;|/)T5/]tf^U> ? >-l- 
0,-^7 P P^>>W-lH-f ^W-)V-S-t>)Vi£*rzsV- h (478 mg) . © 1 
, 4-v^+h>^ (2 mL) KS^/^^WKO. 397 mL)^4NM/ 
20 1, A-Vt^ymW. (10 mL) ltW't I 25 < CT3 ar^fib^fc, 7 

O^TlO^ra^^t^o £J&M£MJBg*gb, MfcMMW*(50 mL)£ 
JOx., ig$£7JkfrUtt<hL. ^PP^;l/A(50 mLraMfflLfco fll£| 

^7V- (">u-*y;k ^pp^;i/A/^^y-;i/=ioo/i~8/i> tmmlts 

25 ^CD-ft^ (63 mg) £#fc 0 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7.42-7. 38 On, 1H), 7.29-7.17 (m, 2H), 6.82 (d, 
J=5.9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 On, 1H), 3.34-3.41 ( 
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in, 1H), 3.31-3.20 On, 2H), 3.02-2.95 On,.lH), 2.12-2.10 On, 1H), 1.74-1.72 

On, 2H), 1. 59-1.57 (m,. 1H) . 
MS (ESI+) 417 (MHl, 100%) . 

.5 mmmi 12 . .. 

8-[(3R)-3-75 J e^U ^>-l-<;i/]-7-(2-^OD^>> J ;W-6-^V-6, 




10 tlS^Lfco 

'H NMR (300MHz, CDC1 3 ) dppm 7. 40-7. 37 (id, lH), 7.25-7. 15 On, 2H), 6.82 (d, 
J=7.3Hz, 1H), 5.57 (s, 2H), 4.47 (dd, 1=7.1. 14.3Hz, 2H), 3.79-3.74 (m, 
1H), 3.35-3.19 (m, 2H), 3.14-2.90 On, 2H), 2. 08-2; 06 On, 1H), 1.74-1.61 On 
, 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
15 MS (ESI+) 431 (M*+l, 100%) - 

. mm 113 

8- [ (3R) -3-7 5V tf ^ U 5> >- W M -7- (2-£ p D-5-7;W" □ ^ >VM -2-7 x 
/*$/-l,7-5?E: HP-6H-y»J >-6-^> 

o X) o °;x) 

20 NHBoc NH 2 

IWJ1 1 1 £^$£>#*£T\ 3##0JOfc£»£>|ISg0iJl 1 3 0^ 

'H NMR (300MHz, CDCI3) 5 ppm 7.53-7. 21 On, 9H), 6. 85-6.83 On, 1H), 5.49 (s, 
2H), 3.41-3.37 On, 1H), 3.23-3.21 On, 1H), 2.89-2.86 On, 2H), 2.72-2.69 
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(m, 1H), 1. 87-1.85 (m, 1H), 1. 64-1.53 (m, 2H), 1. 25-1. 23(m, 1H). 
MS (BSI+) 451 (M*+l, 100K) . 

##^3 1 

.5 tert-^;i/ {(3R)-l-[7-(2-^PD^>^;U)-l-^5 : -;M-^V-2-7xy^>'-6 




7x/-;Kl,45 g)©fh7tFD77>» (40 mL) ^6O^»07K^{t:^ 
HJ«7£ (0. 56 g) *m%.T\ mmmWlstco Z\<Dfcfommziert-7?- 

io )V {.(3R)-i-[7-(2-^ □ □^>v ? ;i/)-i-^^;P-2-(^5 1 ;i/7 > ;i/^-;w-6-^y-6 ) 

7-S?fc FP-lH-yj >-8--f;Whf^U> J >-3-r;i/}*;PA^-h (3.85 g)©^h^ 

tKo77« do ml) ^TUT25 < c-e3B#rpm^ufe 0 ^mm\z^m 

it7 y^-V AtK«(50 riiL) £Jn;t, rh7t FD7 ^ >^m&^vrcWz 
^DD*;i/A(50 mL)T3HIj*l±5Lfc. ^7K«7" h U 2£T?«jftU 6 

15 5^Mffi»bfc. #£>n£B&£#5£^P^h^7^- >>U#y 

;k ^-tf>/^x^= io/i~i/i) t^ut> mmo&mm (4.30 g) 

fee ■ 

'HNMR (300 MHz, CDC1 S ) 6 ppm 7. 43-7! 38 (m, 3H), 7. 28-7. 15 On 5H) , 6. 76 (d 
, J=7.3Hz, 1H), 5.59 (d, J=l 7.0Hz, 1H), 5,49 (d, J=l 7.0Hz, 1H), 4.78-4.76 
20 (m, 1H), 3.72-3.70 (m, 1H), 3.63 (s, 3H), 3.39-3.34 (m, 1H), 3.00-2.93 (m 
, 3H), 1.71-1.40 (id, 4H), 1.40. (s, 9H). 
MS (ESIO 565. (MHl, 100%) . 



3 1 trnmo^Hy 3 2-3 9. ###J 5 7, ###1 5 9-66 

25 , &<fctf###l 8 0-11 2©te£tl££j&bfc. 
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r2 A 



CI. 

o r ^ 




NHBoc 



##0lJ6 1 



CH 



3 



H 3 C 
OMe 



OEt 




OCF 3 
O 



mm 5 9 0 if T ##0ij8 3 



•5 4 a 0 €T° MeCW 0 



ansae 4 Xj 



P 

CI MeO^^O 



w«3 5 jf^r 

0O ##09 6 5 

OMe 




##013 8 OMe 

ch 3 mm S O 



mm* 9 Jjjj .##098 1. 

MeO' 



6° 



f W 5 7 o^Qf 0 # ^ 8 2 f 3 c^6 



O ^. _ MeO.w^o 



MeO 

^CO^O QMe 



V . #^8 4 ^ 
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##0fl#*f R 2 ##0!l§^ R 2 



mm 9 1 
mm 9 2 





o 



^#0>J 9 0 HO qpv° 

,0 




MeO^O —.O^^O 
##0U 8 5 I o 9 6 V ll^ 



,0 _0^wO 
MeO^L^ ##0"J9 7 



Qrr^ ##059 8 JL || 

#008 8 1 • . ■ F 




F3C0 ##05 9 9 h TT 

##018 9 IT F 3 C^O^^O 



##05 i o o 




r 

o ##05101 F ^°lQr < 



T0 

j; V" ##0n 0 2 




#059 3 H J ##051 0 3 




F F 



MWI9 4 A^O^^O o 



. ' ^ ##0510 4 HO^P^Y 



##0"J9 5 II J ° - 



s 

I 
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n 2 " 



?%$\ 10 6 Me0^s 0 
0 



#0910 7 H0 '^|Qf C 



0' 



EtO 



: ##$ 1 0 8 



S' 
0 2 



1 o 9 

##001 1 0 
##0IJ1 1 1 



##$11 1 2 MeO 




###j3 2 

l HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.24-7.15 (m 2H) , 6.80-6. 
5 74 (m, 3H), 6.66-6. 63 On, 1H), 6.00 (s, 2H), 5.59 (d, 1=17. 1Hz, 1H), 5.49 

(d, 1=17. 1Hz, 1H), 4.78-4.76 (m, 1H), 3.73-3.71 (m, 1H), 3.60 (s, 3H), 3. 

40-3.35 (m, 1H), 3.01-2.94 (m, 3H), 1.66-1.40 (m, 4H), 1.40 (s, 9H). 

MS (ESH) 609 (MHl, 100%) . 

#^J3 3 .... 
10 'H NMR (300 MHz, CDC1 3 ). <5ppm 8. 55-8. 52 (m, 2H), 7. 68-7. 65 (m, 1H), 7v42-7 

,36 (m, 2H), 7.22-7.16 (m, 2H),. 6.77 (d, J=7.3Hz, 1H), 5.59 (d, J=16,9Hz, 

1H), 5.50 (d! J=16.9Hz, 1H), 4.75-4.73 (m, 1H), 3.72-3.70 (m, 1H), 3.65 ( 

s, 3H), 3.41-3.38 (m, 1H), 3.06-2. 93 (m, 3H), 1.73-1.40 (m, 4H), 1.40. (s, 

9H). 

15 ###J3 4 

'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 34 (m, 3H), 7.22-7.01 On, 9H), 6.76 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17.0Hz, 1H), 5.50 (d, J=17.0Hz, 1H), 4.77-4.75 
(m, 1H), 3.76-3.74 (m, IB), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.04-2.95 ( 
ni, 3H), 1.72-1.40 (m, 4H), 1.40 (s, 9H). 
20 ###J3 5 
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'H NMR (400MHz, CDC1 3 ) 6 ppm 7.41-7.36 On, 3H), 7.20-7.17 (m, 4H), 6.75 (d, 
J=7.3Hz, 1H), 5. 57-5.52 (m, 2H), 4. 83-4.78 (m, 1H), 3. 77-3. 72 . On, 1H), 3. 
61. (s, 3H), 3.38 (dd, J=3.4, 12.6Hz, 1H), 3.06-2.95 (m, 3H), 1.75-1.45 (m 
, 4H), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (MHl, 66S5) . 
###13 6 

'H NMR(400MHz, CDC1 8 ) <5ppm 7.40 (d, J=7.7Hz, 1H), 7. 21-7. 17 On, 4H), .7.1 
4-7.09 (m, 2H), 6.75 (d, J=7..4Hz, 1H), 5. 59-5. 54 (m, 2H) , 4. 83-4. 78 (a, . IB 
), 3.77-3. 72 (m, 1H), 3.62 (s, ,3H), 3.37 (dd, J=3. 4, ;12.4Hz, 1H)., ,3.04-2.9 
10 5 (m, 3H), 1.75-1.45 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (MHl, 678!) . 
##f!l 5 7 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 96-7. 94 (m, 1H), 7.86 (s, 1H), 7.52-7.39 ( 
m 3H), 7.22-7. 16 (m, 2H), 6.76 (d, J=7,0Hz, 1H), 5.59 (d, J=16.9Hz, 1H), 5 
15 .50 (d, J=16.9Hz, 1H), 4.76-4.74 (m, 1H), 3.92 (s, 3H), 3.72-3.70 (m, 1H), 
3.64 (s, 3H), 3.40-3.35 (m, 1H), 3. 03-2.92 (i, 3H), 1.75-1.41 (m, 4H), 1. 
40 (s, 9H). 
###15 9 

MS CESIf) 637 (MHl, 96*) . 

20 ###J 6 0 

MS (ESH) 649 (MHl, 92*) .. 
###16 1 

'H NMR (300 MHz, CDClj) <5 ppm 7.44-7. 17 (m, 7H), 6.80-6.77 (m, 1H), 5.59 (. 
d, J=l 7.1Hz, 1H), 5.49 (d, J=17. 1Hz, 1H), 4.75-4. 73 (m, 1H), 3.72-3.70 (m 
25 , 1H), 3.64 (s, 3H), 3.40-3.35 On, 1H), 3.00-2.94 (m, 3H), 1.71-1.60 (m, 4 
H), 1.40 (s, 9H). 
###!16 2 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 59-7. 51 (m, 4H), 7.42-7.39 (m, 1H), 7.23-7 
.16 (m, 2H), 6.76 (d, J=9.0Hz, 1H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=17. 
30 1Hz, 1H), 4.72-4.70 (m, 1H), 3.73-3.71 (m, 1H), 3.63 (s, 3H), 3.42-3.38 ( 



WO 2004/096806 



PCT/JP2004/006104 



2 7 7 

m, 1H), 3.06-2.93 (m, 3H), 1.73-1.48 (m, 4H), 1.40 (s, 9H). 
###|6 3 

'HNMR (300 MHz, CDC 1 3 ) <5ppm 7. 42-7. 33 (m, 2H), 7.22-7.15 (m, 2H), 7.05-6 
.96 (m, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17. 
.5 OHz, 1H), 4.78-4.76 (m, 1H), 3. 72-3.70 (m, 1H), 3.61 (s, 3H), 3.41-3.36 ( 
m, 1H), 3.01-2.94 (m, 3H), 1.74-1.61 (m, 4H), 1.40 (s, 9H). 
###!6 4 

1 H NMR (300 MHz, CDC1 3 ) 6ppm 7. 42-7. 39 (m, 1H), 7.32-7.15 On, 3H), 6.84-6 
.75 (i, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 (m, 
10 1H), 3.81 (s, 3H), 3.74-3.72 (m, 1H), 3.62 (s, 3H), 3.39-3.34 (m, 1H), 3. 
02-2.94 (m, 3H), 1.71-1. 58 (m, 4H), 1.40 (s, 9H). 
###J6 5 

•HNMR (300 MHz, CDC1 3 ) <5ppm 7. 42-7. 38 (m, 1H), 7.22-7.15 (m, 2H), 6.78-6 
.75 (m, 1H), 6.37 (s, 3H), 5.59 (d, J=17. 1Hz, 1H), 5.49 (d, J=17.1Hz, IB), 
15 4.75-4.73 On, 1H), 3.78 (s, 6H), 3.73-3.71 (m, 1H), 3.61 (s, 3H), 3.40-3. 
.35 (m, 1H), 3.02-2.94 (m, 3H), 1.76-1.59 On, 4H), 1.40 (s, 9H). 
###16 6 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7. 42-7. 38 (m, 1H), 7.30-7.15 On, 3H), 6.80-6 
.71 (m, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 (m, 
20 , 1H), 3.87^-3:83 (m, 4H) V . 3. 73-3, 71 (m, 1H), 3,61 (s, 3H), 3.38-3.35 (m, 1H 
>, 3.19-3. 16 (m, 4H), 2, 99-2.93 On, 3H), 1.74-1.46 (m, 4H), 1.40 (s, 9H). 
###18 0 

MS (ESI+) 595 (M'+l, 100*) . 
###18 1 
25 MS (ESI+) 595 (MHl, 92*) . 
###18 2 

MS (ESI+) 633 (M + +l, 75*) 
###18 3 

MS (ESI+) 625 (MHl, 85*) . 
30 ###18 4 
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MS (ESI+) 639 (M*+l, 85*) . 
###J8 5 

MS (ESI+) 623 (II* +1, 8080 . 
8 6 

.5 MS (ESI+) 623 (M*+l, 60*) : 

mm 7 

MS (ESI+) 623 (M*+l, 100*) . 

8 8 ; 

MS (BSIf) 649 (Mt+1, 53*) . . - . v , • : 

10 ##M 8 9 

MS (ESIf) 609 (II* +1, 100*) . 

MS (ESI+) 581 (M*+l, 75*) . 

9 1 

15 MS (BSI+) 623 (M*fl, 90*) . 
##0!|9 2 

MS (ESI+) 623 (M*+l, 76*) . 

mmm 9 3 

MS (ESIt) 637 (M*+l, 90*) 
20 ###|9 4. 

MS (ESI+) 637 (M*+l, 100*) . 
##0tf9 5 

MS (ESI+) 635 (M*+l, 71*) . . 
###19 6 . 

25 -H NMR (300MHz, CDC1 S ) dppm 7. 42-7. 38 (m, 1H), 7.32-7.15 (m, 3H), 6,96-6.75 
(m, 4H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4,75-4.73 (id, 
m, 3.74-3.72 (m, 2H), 3.62 (s, 3H), 3.38-3.35 (m, 1H), 3.02-2.98 (m, 
3H), 1.78-1.41 (m, 4H), 1.40 (s, 9H), 0.79-0.78 (m, 4H). 
MS (ESI+) 621 (M*+l, 82*) . 

30 ###| 9 7 
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2 7 9 

MS (ESI+) 635 (M*+l, 87X) . 

9 8 

MS (ESI+) 631 (M* +1 , 87*). . 
###1 9 9 

, 5 MS (ESI+) 645. (M*+l, 100%) . 

10 0. 

MS (ESI+) 663 (M*+l, 100*) . 
10 1 

MS (ESI+) 681 01* +1, 100*) . 
10 ###110 2 

MS (ESI+) 659 (M*+l, 100%) . 
##01110 3 

MS (ESI+) 657 (M*+l, 87%) . 
###| 10 4 

15 MS (ESI+) 639 (M*H, 58*) . 
###1 10 5 

MS XESI+) 653 (M*+l, 80*) .. 
##0!I 1 0 6 

MS. (ESI+) 653 (M*H, ;80*) . \ ■ 
20 ###110 7 

MS (ESB) 595- (M*+l, 76*) . 
###1 10 8 

MS (ESIf) 643 (M*H, 40*) . 
##M10 9 

25 MS (ESli) 707- (M*+l, 100*) . 
###1 110 

MS (ESIf) 609 (M*H, 75*) . . 
##M 111 

MS (ESI+) 631 (M*+l, 90*) . . 
30 ###l 1 1 2 
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2 8 0 

MS (ESI+) 679 (MHl, 100%) ..' 

###J 113 • 

tert-^;i/ { (3R) -1- [7- (2-* ?)V*>*?M -l-^fjH-t+V-i-7i J * *>-6. 



o 





NHBoc . NHBoc 

- ###13 l tmmoxfcr, ttfa?ziMZM<D{k&mifii&mmi 1 scuts® 

■ 

MS (BSI+) 545 01* H, 88X). . 

10 

mmmi 1 3Mo^t, Mfo?%m%m<D<i:&®frt>m%mi 14-12 



\ 
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2 8 1. 




R ? 



NHBoc 



mnw^ r 2 &m®mn r 2 



##$J 114 

MS (ESI+) 561. (M++1, 815K) . 
5 ##$l..l 5 

MS (BSH) 575 (MHl, 100JK). . 
##0U 16. 

MS (ESI+) 589 (M + +l, 100S) . 
: ##011 1 7 
10 MS (ESI+) 603 (MHl, 100«) . 
###1 118 

MS (ESI+) 629 (MHl, 10056) . 
##0)J 119 

MS (ESI+) 637 (MHl, 70X) . 
15 ##0312 0 



wt«i 14 ho tQT ##0n 1 9 Q- u | 

mm u s MeO -0° #*a 120 f y°0 0 

MM 1 1 6 Et °lQr 0 #*M 12 1 F3C0 ^° 



1 7 ViQr 0 ##^ji 22 ,rV 0 



MeO 
F 




hmi 1 8 o 0, Qr 0 2 3 ^X^ 0 
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2 8 2 

: MS (ESI+) 611 (M*+l, 100*) . ' 

m^ffll 2 1. ... 

MS (ESI+) 629 (M + +l, 100*) . 
##0111 2 2 

^5 MS (ESR) 593 (M*+l, 100*) . . . 

##0U 2 3 

MS (ESI+) 589 (MHl, 100*) .. 

2 4 . . , 

10 tert-^;k {(3R)-l-[7-(2-^DP-5-7;^D^>^;i/)-l-^^;i/-6-^V-2- 

r A J pCX F 

b NHBoc NHBoc 

##$i 3i i n^i(D^^7?> ssj&r z^mofc&mft £###1 1 2 4 ©n^i 

15 MS (ESI+) 583 (M*+l, 54*) . 



msm 3 1 1 mnvjj&T, wife? s##M©jfc£» 125-126 



J 



WO 2004/096806 PCT/JP2004/006104 

2 8 3 

CI. 



,, pa 



R 2 ^ 

'NHBoc 



&m 1 2 5 



MeO 



0° 



?#09 12 6 r Y 



0 



12 5 

MS (ESI+) 613 (MHl, 100*) . 
5 ##0!U 2 6 

MS (ESI+) 649 (MHl, 100%) . 

###J4 0 

tert-^^ {(3R)-l-[7-(2-^PD/^>^;i/)-2-(3-^ h + ^7x-JW-l-^f JV- 
o r o 

NHBoc M NHBoc 

ter t-y { (3R) -l - [7- (2-7 o □ ^ >.sw) -1-* 3^-2- ^x^-M - 

6-^y-6,7-^b KP-1H-7U >-%-<iM tf^U i?y-%-i M-ftfrft*- h (110 
: 7r. rag) Or h 7 h F,o 7 ? (10 mL) \Zl-% h 7 x Is^KZ? 
15 •• .ok H 0 1 Mr Ky t Hp 75 (0. 79 mL) £0t;T#Q;iT30#FBW# L , $ 

%K2mz^uvx 3mmmwvrcc W3-* h*:>7x-;i^7**:>7A7*p3: 

H©lMxh7bHP7 7>«(1.58 mL) £0t:T1bq*T30#Fp»£U 
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2 8 4 

mL)m t h 7 k H □ 7 7 >.$Mff gSLfctlc^ n d^I/A (30. mL) T3 

;-)v=wi) rmuLT, mmom® \m w) *Wz. 

.5 'H NMR (300 MHz, CDC1 3 ) <5ppm 7. 41-7. 34 On, 2H), 7.21-7.18 On, 2H), 7: 1 1-7 
.01 (1 3H), 6.84-6.82 (m, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=l 7.0Hz, 
1H), 4.86-4.84 (m, 1H), 3.82 (s, 3H), 3)74-3.72 On, 1H), 3.47 (s, .38), 3.4 
7-3.43 (m, 1H), 3.10-3.03 (in, 3H), 2.07-2.05 On, 1H), 1.75-1.43 (m, 3H), 1 
.42 (s, 9H). 

10 MS (ESI+) 579 (MHl, 19*) . 

###|4 1 

[8-{(3R)-3-[(tert-:7>^#^ 

2-^7DO^>^;i/)-6-^y-2->'xy^^-6,7-^h: FP-lH-yu>-l-<;H7ir 
15 x- h 




[8- { (3R) -3- [ (ter t-7 f^>#;M?X;W 7 5 > ]. tf^ U v >-W JW-7- (2-^ P 

D^>^i/)-6-^y-2-7xy+'>-6,.7-^t hp-ih-^u >-i--r;WM (179 

mg)©N, N-^/fMM75 F«(3.0 mL)fcX^/-;K 0,083 mL), 

20 \-jL^)V-z-{z-p^)V7^jy°\2\i)V)ti)Vt^^ Ymm.mm mgh 1-t H 

U*is^>VhV7V-)l (119 mg)^ h»JX5P;i/X5> (0.122 mD^Jn^ £ 
UttfcU i7PP^;|/AT2Mtt}bfeo -S-^li-^TO^^TKa^hU^AT 

25. (^ua^->, ^*it->/@Mx^;i/=5/i~i/i) T^m-ffiMLv tmosmm 

(92.6 rag) %nt£o 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 7.44-7.39 (m, 3H), 7.26-7.16 (m, 5H), 6.83-6 
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.78 On, 1H), 5. 55-5. 50 (m, 2H), 4.96. (s, 2H)> 4.84-4.79 (m, 1H), 4.22 (q, 
J=7.1Hz, 2H), 3.77-3.72 On-, 1H), 3.42-3. 37 (m, iH), 3.05-3.00 (m, 3H), 1.7 
6-1.50 (m, 4H), 1.40 (s, 9H), 1.26 (t, J=7. 1Hz, 3H). 
MS (ESI+) 637 (MHl, 73%) . 

.5 - .. ' ' ' 

###|4'2 

[8-{(3R)-3-[(tert-:/h*:>#;^^ . 

a>o^;i/)-6-^y-2-7xy ^^-6,7-^t- fp-ier/u >-i--f )V\m& 




10 TVfr [8-{(3R)-3-[(tert-7>^^*^fc;075/]lfAU^>-l-'r;i/}-7- 

-fex-K330 mg)(DT:h^t:KP7^>^(5.0 mDL Ot^Tx h b U 
7x-M77^ yA^i^7A 08 mg), : E;U^U>(0.0532 mL)m 
^O'CTlI^M^bfco S«lC7K*J:^x>mS:iP^ U 7 

15 PP^AT2lHlttaibfco ^#7cffl«^7KM^hU7AT^b. 35i 

; p^^A/^^7-^=ioo/i-ioo/3) • iii> mmo^mm (37 

2 mg) 

'H'NMR (400 MHz, CDC1 3 ) <5ppm 7.42-7.37 (m, 3H), 7.26-7.16 On, 5H), 6.79 ( 
20 d, J=6.7Hz,lH), 5.53-5.48 (m, 2H), 4.99 (s, 2H) , 4. 84-4. 79 (m, 1H), 3.77-3 
.72 (ra, 1H), 3.42-3. 37 (m, 1H), 3.02-2.97 (m, 3H), 1.74-1.50 (m, 4H), 1.39 

(s, 9H). 
MS (ESH) 609 (M + +l, .70*) .. 

25 ###14 3 

8-{(3R)-3-[(tert-^h^^;^-JW7^y]^U^>-l--r;W-7-(2-^PP 

^>>>;i/) -6-3-^7-6, 7-7 1 fp-ih-7'u y-i-f})Vts>W. 



WO 2004/096806 



PCT/JP2004/006104 



28 6 

I NHBoc I NHBoc 

8-{(3R)-3-[(tert-y h^siJJW-MTS. A tT^U S>>-l->OW-7-( 
2-^DD^>^;i/)-6-^V-6,7-^t HD-lH-^U>-2-^;i/^^^--h (98 m 
g) ©**>-jP (6 mL) ^fh7kh'D77> (4 mD'iMtfc'lN^lft 
5 i-hVV&Tkmm (0.379NmL) < t)$TLT, 25 < CTi&&3*#k£o EJ6 

»ii£«fflS£bjfctfefc, 10X^X>Bt*»»c (50 mL) £in£* DDfcJkMSO 
mL)T20Jtilmbfc.. h U £&£M£E 

■ «BUT, SH1CD&«J« (98 rag) 
MS (ESI+) 503 (MHl, 28%) . 

10 

tert-^;P ((3R)-l-{7-(2-^PP^>v J ;0-2->'Ty-6-^y-l-[2-^V-2- 

(tf u ^>-2-< ;ut ^ y ) x^;w -6, 7-5? t k p-m-y u >-8--r ;w tf^ y i>>-z- 




t8-{(3R)-3-[(tert-^ h^S/*;i/fc;W T5 /] fcWJ ^>-l-^JW-7-(2-£ P 
P^>v;i/)-2-i/7/-6-^V-6,7-^t FP-IH-^U ;W'»»<47. 8 mg) 

©N, N-y^^M75 F^I(1.0 mL) £2-75 J tfU ^>( 16.6 mgh 
l-X^;P-3-(3-^?;i/75yyPt!;i/)*;i/^^5 KttiK&(33.8 mg), 1-tH 
20 D*5/^>^/h-U77-;W (23. 8mg) . h U X^;i/7S >(0. 0244 mL) *Jp^t, £ 

utttu ^pp^AT2®j*mtfc. -ftto'&fcwaijift^asi^hy^ATf • 



\ 
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28 7 

4.9 w) £f#fc 0 •• 

'HNMR (400 MHz, CDC1 3 ) dppm 8.98 (bn 1H), 8.26 (d, J=0.9Hz, 1H), 7.73-7 
.68 (m, 2H), 7.38 (d, J=7.8Hz, 1H), 7.24-7.19 (m, 2H), 7.10-7,05 (m, 1H), 
6. 78 (d, J=7.0Hz, 1H), 5. 62-5. 57 (m, 2H), 5.07 (s, 2H), 4. 78-4. 73 (m, 1H) 
.5 , 3.80-3.75 (m, 1H), 3. 57-3.52 (m, 1H), 3.28-3.23 (m, 1H), 3.12-3.07 (in, 2 
H), 2.04-1.50 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 618 (MHl, 37$) . 

10 [8- { (3R) -3- [ (t er t-^ h ^#~^) H^'J^>-l-f JH^-(2-^n 
P^>^;W-2-^7^- : 6-^V-6,7-^kHo-lH-yU>-l--r;W^ 




Y°o HO Y°o 

NHBoc NHBoc . 

7<J^ [8-{(3R)-3-[(tert-yh^v^;Vfc;W7Sy]tf^U^>-l-'1'M-7- 
(2-^DD^>^;W-2-i/Ty-6-^V-6,7-vbFP-lH-7°U>-l--r;WT-feT- 
15 — h (166 Bg)©Th7kKn77«(1.4 mL)\Z. CtTh7^h'J7x 
-^7>7'i'/n7> J '7A(18 mg), ^M^D X0.0532 mUSrjDx., Ufoifc%0 

20 ^PD7Jn;I/A/^^/-;1'=100/1~100/3) T?#$t-i|i®[U ^£>il$$J (145 m 

g) 

'HNMR (400 MHz, CDC1,) 6 ppm 7i 44-7. 39 (m, 1H), 7.25-7.20 (m, 2H), 6.81-6 
.76 (i, IH), 5.59-5.54 (m, 2H), 5.00 (s, 2H), 4.78-4.73 (m, 1H), 3.78-3.73 
(m, 1H), 3.42-3.37 (m, 1H), 3.04-2.97 (m, 3H), 1.81-1.56 (i, 4H), 1.40 (s 
25 , 9H), 

MS (BSI+) 542 (tf+l, 5320 . 
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##0!]4 6 

t er i-ZfJ-lV { (3R) -1- [2-^ >V-f (2-2 P P ^ >¥){,) -\-* ^-6-^-^ y-6 
^-^k HD-IH-^U >-8-^;W If ^U> J >-3--r;i/}^>A^--h 

r i) ■ . 





"% NHBoc O NHBoc 

5 ?>jD- h »j;K286 mg)©N, N-^^*M75 H»« (15 mt) Ic6 
O^MOtKI^I^ K U O'A (64 mg) £:teT, 80^1 #rt^tfe ' d £>E)fe 
^^25^^^0X1611-^^ .{(3R)-l-[7-(2^DD^|^^^^;p^2 3 ( 

}#;W\**-h(220 mg)<DN, N-^^f;i/*M7$ (5 mL) $iTl 

10 T80'CT2NFKlnf^#bfc. SJ&^C&*OfiW7j<(50 mL)£;Dn*.> ^DD^ 
;i/A(30 mL)T3|siambfe B W^S^tKM^ h U 5 

*>/BI&X^;i/=10/lM/l) T»«bT, 8ff®S#H!fe (33 mg) £#fc 0 
'H NMR (300 MHz, CDC1 3 ) <5ppm 8. 03-8. 00 (m, 2H), 7.71-7.42 On, 4H), 7.26-7 
15 .23 (m, 2H), 6.86-6.84 (m, 1H), 5.65-5. 55 (m, 2H), 5. 14-5.12 (m, 1H), 3.6 
9-3.67 (m, IB), 3.51 (s, 3H), 3.46-3.39 (m, 1H), 3. 17-3.05 (m, 3H), 1.83-1 
.42 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 577 (MHl, 355K) . 

20 ##0iJ4 7 

Ur 1-7*^)1 { (3R) -1- [7- (2-# P P ^ >5>;W 3^-2- (2-^- 7^;JVXJV^)l 

)-6-^y-6, 7-5?fc Hp-IH-7°U >S-i M M^)V>-Z-^Mti)Vn^- h 
ci. ^ ci 




o X* 5 ^ o 





oaxxvq ~~ ca s 

NHBoc O' 

t er i-7=?)V { (3R) -1- [7- (2-* P P -\-^)W2- (2-1-7 ?)l>tt) -6- 



NHBoc O O NHBoc 
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**y-6. H P-lH-y.U >-8-f ;W tf^U ^>-HMA;WU-> (170 mg 
>©»B& (10 mU *«k^^y-;W»» (2 mL) fc*»T, 9>>fX5-->m- 
h'J^A (114 mg) OtK« (1 mL) Sim*, $ &fc30«B»fc#*3KiSNfc (0.3 
99 mL) £«0o< «TLT, 30^25"Cfc:#abT6«f|HfflH^Lfc. 
.5 £MJE@3cb, WUx> (30 mL) *ffitetN5 £££311111 Digbfc. 

^fnfiW7jc(30 mL)m, £PP*JP£(30 mL)T2II]ttfflLfc. 

^D7h^7^- (^'j^y;k ^^'u->/»Bix5 i ;p=5/i-i/i) TiftmLT 

, «H©BWIb (37 mg) 
10 MS (E.SI+) 663 (MHl, 24*) . 

###14 8 

tert-T^V {<3R)-l-[7-(2-^ D D^>i?;i/)-l-^^;W2-(2-^t7^;i/^^-)-6-^ 

+y-6, 7-^t hd-ih-7°u >-8--f';W twj v>-3-<;w#;w\^*- h ' 



15 




•'2-1-7&)Vtt—Mm w)®?-h7tVU7 7>mW. (20 mL) fc60^* 
■©**fltf- h U V A (80;mg) S-Jn^LT,. 25"CT lNpWiW^Ufe. £©-EJ*Slfcfct' 
ert-.y? 1 ;!/ {(3R)-l-[7-(2.-£ P ^>'i?Jl/)-l-^5 1 ;ir2-(^^^^*XJW.-6- 
7-6, 7-z> k H P-lH-y >J ^-8--T JW tf ^ U v^-3-f M *;W\^ - h (275 mg 
20 )C5fh7tHD77>» (10 mL) ^TLT25 < C-e3^m^tfc. . 

JfcfclOXifcBS* U Ok**H*(50 mL) &flDA, x h y t K P 7 7 >£Mffig£bfc 
ftfc^PDsKM/AOO mL)T3lHljSm.Lfeo WM*^*aHi^ h U ^AT^il/ 

#^>, ^PP^^A/^^y-;i/=100/l~20/l) T^SSLT, WgMtl (26 
25 5 mg) 

MS (ESI+) 631 (MHl, 77*) . 
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###14 9 

tert-y^ {(3R)-l-[7-(2-^DP^>^;0-2->7/-l-^?;M-^y-6, 7- 

NHBoc NHBoc 

5 4, 5-^^ n D-l, 2, a-^y^'j^A^.n 'J H (663 mg)C0^DD^^>^ (1 
0 ml), tx^ "i-T5y-2-{-j:8l0T3-iaert-^K4 : ^A^^).^5-/}tf^- 
•J z?>-l--( a d^>V^)-HH > 5 ^/-^5-^;i>^^%w- jfc (304 
mg) .WDP^>P (10 mL) fciPA, eU>>> (0. 512 raL) D 
U*?>mm (2 mL) fc.MTLT, 25^T6($M#L£, x h 

10 ^kFD7^>(20 mL)£;(jq;LTii^ ' hSiBU 5«&«JBE««lbfc. SJ«S 
^ftOfh7tHD77>»»!(Z0 mL) ZOXUzmUVTZW^Vrk >/x 

fco ^h^tHD77>«jE®*Lfc^^/£«lC10^^U'7A7K^(50 

mD^jn^ *oa*;k*;(4o miL)T3iattmbfc. mmm*te*mMi'hvv 

(199 mg) 

1 H NMR (300 MHz, CDC1,) dppi 7.42 (d, J=7.5Hz, 1H), 7.25-7.16 (m, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17.4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 (m, 1H), 3.78 (s, 3H), 3.53-3.49 (m, H0, "3.38-3. 34 (m, 1H), 3.24-3.2 
2 (m, 10, 3. 09-2.99 (m, 2H) , 1 . 80-1 . 48 (in, 4H), 1.41 (s, 9H). 
MS (ESli) 498 (M*+l, 100H5) . 

5 0 

25 tert-^I/ {(3R)-l-[2-7-fef )V-l-{l-^UU^>^)V)-\-^)V-^^J-%, 
7-yt HP-lH-yj >-8-Vf >W bMU 5»-3--f M*;M*- h 



i 



I 
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*?jWif*$'VJ**7u§ F/.3Mfh7t HP77'>»ft (0.088 inDOfh 
7tFD77>iI(5 mL)S 7 78'ClC»»UT» JMbig (6 mg) > tert-^^v 5 
/fj^'J^D'jF (29 rag) , 'ROttert-^^P {(3R)-l-[7-(2-^ D P^>^ 
5 ;P)-2->7 ?)V-6-3r*rV-Z, 7-^fc H D-1H-7°U >-8-^ ;W fc?^ U >>>-3- 
-f M * )Wt> - > (44 mg) (Dv- h 7 k F D 7 5 (10 mL) £ jl[J;LT 1 
#U 3l^»ttT^tC25'CtMb^bfco ZiokRfomm&QWZlfcmV. 
Tt^V^tf^isy&^n 5 hV 3Mfh7tF077 >mm(0. 750 mL) £«TF 

10 te7>^-^£7.Ki§f£(50 mUSlnA, f h7hh'D77>*iftESSb&*lc: 

, H6n&»*SMiIi'DVb^77^- (5>U7J7-> 

, ^D->mm^)v=i/\) xttimvT, mmomm (12 mg) 

«H NMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 (m, 1H), 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7.1Hz, 1H), 5.68 (d, J=16.8Hz, 1H), 5.57 (d, J=16. 8Hz, 1H), 4.71-4.69 
On, 1H), 3.78-3.76 (m, 1H), 3.70 (s, 3H), 3. 52-3.47 On, 1H), 3.15-3.00 On 
, 3H), 2.77 (s, 3H), 1.79-1.48 (m, 4H), 1.42 (s,. 9H). 
. MS (ESI+) 515 (MHl, 17*) . 

20 5 1 . 

tert-^;P {(3R)-l-[7-(2-^PD^>^;P)-l-^7 i ;P-2-(^7^;U^)-6-^ 
V-6, H P-lH-yU >-8-OH fcf^'J >>>-3~f M%)VM- h 




g$£H&T* X5PJ1/ 4-7^y-2-{(3R>-3-[(tert-7h^v7j;U^-;i/)T5y 
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M3.64 g)©tf'J ^>^ (30 mL) fc*3\>K V5^>y*- h (1.11 g) $ 

mxx.; mvrmmiamuwLtc Kfo®&Z25v\z}b%iLTmk% vv& (2. 

10 g) SriD^T, S^125t:tcMbT6^KJnMi$Lfc. J K^«^25'C(C^ 
LT5i§b, 5^fch;i/X> (30 mL) »^LTMEii^t-§^^ 4011 Oil 
>&. M^©fh7hHD77« (30 mL) «*'J^. (2.10 g 
) £Jn^ 0 , Ci-^L-T3^b^^;i/ (0.948 mL) ^TLT^525 < CH#^ 
bT4B#F e TO$L£o K^fc>Jl/X> (50 mL) *mZ.TMJ£mm?Z>Wift* 
4|eIi^D3gLfc 0 H^-g-tl{C7lc(100 mL)£m v ^OP7fr;i/£(l00 mL)T3 

=5/1-1/1) T*IMLT> (4.20 g) %mc, 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.41-7.38 (m, 1H), 7.23-7.14 (m, 2H), 6.75 ( 
d, J=7.1Hz, IB), 5.60 (d, J=17.1Hz, 1H), 5.50 (d, J=17. 1Hz, 1H), 4.78-4.76 
(m, 1H), 3. 77-3.75 (m, 1H), 3.53 (s, 3H), 3. 47-3. 41 (m, 1H), 3.06-3.00 ( 
m, 3H), 2.67 (s, 3H), 1.72-1.44 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 (MHl, 100*) . 

###112 8 

t er t-ttfr { (3R) -1- [7- h-*?)V^yi?)V)-\-*?)V-l-{* <?)\r?it) -6-:t* 
7-6, 7-'t5? HD-lH-y>J >-8-<;W tf^u $?>-3-f M*;^*- h 



0 




o 




NHBoc NHBoc 



##0y 5 i £|f?U§tf>;£i£T> ###| i 2 8 ©4b-a#;^^Lfe 

MS (ESI+) 499 (MHl, 86*) . 



##M 12 9 

tert-^;U {(3R)-l-[7-(2-^DD-5-7>)U^-p^>> ? ;i/)-l-^^;U-2-(^5 1 ;i'5 1 
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-6-^*7-6, 7- ti? FD-1H-^U >-&--( M tf^U v?>-3--f ;W#;Wt*- h 




##095 1 ifljfcCD^ifeT?* 2 9©fls<&tt£"&jfci,fc. 

'H NMR (400MHz, CDC1 3 ) dppm 7.35 (dd, 1=5.0, 8. 8Hz, 1H), 6.92 (dt, J=3.0, 
5 8.4Hz, ,1H), 6.50-6.47 (m, 1H), 5.54-5.43 (m, 2H), 4.78-4.76 (m, 1H), 3.79- 
3.71 (m, 1H), 3.52 (s, 3H), 3.45 (dd, J=3.3, 12.2Hz, 1H), 3.15-3.14 (m, 
HI), 3,03-2. 95 (m, 2H), 2. 68 (s, 3H), 1. 83-1. 57 (m, 3H), 1. 55-1.53 (m, 
1H), 1.41 (s, 9H). . 
MS (ESH) 537 .(II* +1, 88$) . 

10 

#%#>J 5 2 

ter t-bu ty 1 { (3R) -1- [7- (2-£ a p ^ -l-^5 1 ;i/-2- (^ ^l/TJl/*-;]/) -6- 

^v-6, 7-^t fd-ih-^u >-8--r ;w tf^u v>-3--r ;w#;w\^- h 




•15 m4m4 7 tmm<D^mr\ m^ms2(Dih^^^Lrco 

'H NMR (300 MHz, CDC1,) <5ppm 7. 44-7. 41 (m, IH), 7,26-7.18 (m, 2H), 6.75 ( 
d, J=7;lHz, 1H), 5.66 (d, 1=17. OHz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
(id, 1H), 3.89 (s, 3H), 3. 77-3. 75 (m, 1H), 3.56 (s, 3H), 3. 50-3. 48 (m, 1H) 
, 3.18-3.16 (m, 1H), 3.07-2.97 (m, 2H), 1.84-1.66 (id, 3H), 1.52-1.48 On, 1 
20 H), 1.42 (s, 9H). . 

MS (ESI+j 551 OfHl.'lOOX) . 

##M1 3 0 

ter t-bu ty 1 { (3R) -1- [7- (2-* > $>; W -1-* ^)\>-l- (* - Jl/) -6- 
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###14 7 tmrnofimr, mm\ 1 3 o oit^^^tco 

MS (ESI+) 531 (MHl, 66$) , 
#%0U 3 1 

tert-butyl {(3R)-1- [7- (2-7 0 0-5-7^^ 

jjN-;w-6-^v-6,7-^h h*n-M-7u >-8--f ;w twj v>-3-f;i/}*;i/;N^ 




0mm 47 1 mmo^tik-?, 1 3 1 ©{b-^t/^^^ 

'H NMR (400MHz, CDClj) 6ppm 7.38 (dd, J=5.0, 8.8Hz, 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (m, 1H), 5.60-5.48 (m, 2H), 4.69-4.67 (in, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3.52 (m, 1H), 3. 25-3. 20 (m, 
1H), 3.07-2.93 (m, 2H), 1.88-1.85 (m, 1H), 1.76-1.74 (m, 2H), 1.57-1.54 (m 
, 1H), 1.40 (s, 9H). 
MS (ESH) 569 (MHl, 37*) . 

5 3 

ter t-73MP { (3R) -1- [7- (2-7 □ P^>^;W -1-^ ^-6-^+ V-2- (7 x 
;W%'-;i/)-6, 7-vfc H D-1H-7*U >-8-f JM bf ^ U ^>-3~f JW #;i7\**- K 



I 
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1 H NMR (300 MHz, CDC1 S ) 6 ppm 8. 06-8. 03 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7 
.59 On, 2H>, 7.41 (d, J=6. 4flz, 1H), 7.24-7.16 (m, 2H), 6. 68 (d, J=7. 5Hz, 1 
5 H), 5,64 (d, J=16.8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4:67-4.65 (m, 1H), 4.0 
4 (s, 3H), 3.71-3. 69 >, 1H), 3.41-3.38 On, 1H3, 3.02-2.94 (m, 3H), 1.76-1 
.43 (m, 4H), 1.39. (s, 9H). . 

###9 5 4 ' 

10 . tert-:7*5P;H(3R)-l-[7-(2-7 DP^>y;W-l->^V-6-t+y-2-(7x^m 

)-6, 7-$>fc f p-iH-^u >-z-<i)V) tf^u s?>-3--f ;W*;wt^- h 

NHBoc NHBoc 

'.. ^7x./-;K275 mg)©T-h^t: FCI77>^ (20 mL). {C60^*©7jclS 
{t^VUtfA (80 mg) ^Jn^-T, 25 < CTlBtrBl^Vfeo £©£J&$$fctert-7 > 

1 5 w t (3R) -l- [7- (2-7 p p ^s^w -1-* ^-2- (* 9Mi/7Ji/*~;w -6-** v- 

6,7-^k Hn-1H-7°'J >-8--<;U] ^'Jy>-3--f M*;WV- M3. 85 g)©x> 
7kHD77>M (10 mL) ^TLT25t:T?3^rBM#bfe. KifcMfclO* 
^m^U. , 7A7K»(50 mD^JP^ fh7k FP7^>^MBE®*b^c7 
' pp*Jl/A(30 mL)T3|Elttl±JUfec »l^«?ii5t^ h U "y^T'^b^ji 
20 ^.^KMJETO^fe. #£ftfc^£#^A7P^h7*77^- 0>U#W 
, 7PPt1n;1/A/^7/-;1/=100/1~20/1) T*t§51L-T, ^©gff)t/ (262 mg) 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 64-7. 64 (m, 2H), 7.46-7.38 (m, 4H), 7.23-7 
.12 (m, 2H), 6.69 (d, J=6.0Hz> 1H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=17. 
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1Hz, 110, 4.75-4.73 (m, IB), 3.71-3.69 (in, 1H), 3.66 (s, 3H), 3. 36-3. 32 . (m 
, 1H), 3.01-2.97 (m, 3H), 1.70-1.40 (m, 4fl), 1.40 (s, 9H). 
MS (BSI+) 581 (MHl, 28%) ... . 

###15 5 . 

t er i-^)V { (3R) -1 - [7- (2-£ P DA>i?J|/) ^;W-6-^+ y-2- (1H- If P - 

;i/-i--r;i/)-6, 7-^t Ko-m-y u >-8--y;h h^u ^>-3-^;w#;w\*x~ K. 




tf.o-JK67 mg)<D^hy}i) i uy9>mm (5 mL) 1'60^»C!)7K^^- h U 
£A (32 mg) £iD;LT, 60t:Tmtr^#bfc. £ ©£«?££25t:KML-Tt 
er { (3R) -1- [7- (2-^ □ □ ^ >*?M 3^-2- (^ ^)V7,)V^)V) -6- 

^y-6,7-^k Kp-ih-^'J >-8-<f;W \f.^)V>-z~i Miuvn*- h (HO mg 
)0TF7hh'O77>if (2 mL) ^MTLT25 < CT4^F B 1^Ufe. 
^^^^^^^^^(SO mDte ^h5kKP7^>£Mffi®£ 
Lfcmfc*PP*;i>A(50 mL)T3iHl^tHLfe 0 ^TM^7K«^ h 0 ^AtK 

->u*w, a^>/^x^=5/i~i/2) -emmvT, mmvm® (89 mg 

) 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 (m, 1H), .7. 24-7. 18 (m, 2H), 7.09 ( 
t, J=2,2Hz, 2H), 6.82 (d, J=6.8Hz, 1H), 6.35 (d, . J=2. 2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, J=l 7.0Hz, 1H), 4.76-4.74 (m, 1H), 3.77-3,75 (m, 1H) 
, 3.50 (s, 3H), 3.45-3.42 (m,.lH), 3.15-3.02 (m, 3H), 1.77-1.42 (m, 4H), 1 
.41 (s, 9H). 

MS (ESI+) 538 (MHl,. 1003S) . 
5 6 

t er t-7*3Ml/ { (3R) -1- [7- (2-£ P P ^ >*J)V)-\-* ^-6-:t*y-2- (2-3** y tf 
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D U ^>-l-f» -6, 7-^fc F D-1H-7U >-8-f ;W tf ^ U v>>-3-f ;W 
— h 

ck ^\ a. 



10 





o 

A 

x O NHBoc • V-i NHBoc 

5 l H NMR (300 MHz, CDC1 3 ) fi ppm 7. 42-7. 39 (m, 1H), .7. 23-7. 17 On, 2H), 6.81-6 
.78 On, 1H), 5.63 (d, J=l 7.0Hz, 1H), 5.52 (d, J=17,0Hz, 1H), 4.75-4.73 (m, 
1H), 3. 78-3. 76 (m, 1H), 3.53 (s, 3H), 3.46-3.42 (m, 1H), 3.08-3.00 (m, 3 
H), 2.61-2.56 (m, 2H), 2.30-2.17 (m, 2H), 1.75-1.42 (m, 6H), 1.41 (s, 9H). 
MS (ESI+) 556 (MHl, 19J5) . 



1 3 2 

ter t-^;i/' { (3R) -1- [7- (2-# □ D ^>$?i) -2-7 x ~ 5 /-1-* 

y-6, ?-yt hd-ih-7°'J y-z-<M tf^u ^>-3— r;w*;wt^- h 

o ~. o - « 




V , ; NHBoc H NHBoc 

15 .. $#$1 5 5 tmm<D%mn, 1 3 2 oYti^&^L/fc. 

MS (ESI+) 564 (MHl, 73*) . 

/ 

###!5 8 

3-{[8-{(3R)-3-[(tert-^h^^;^-;WT^/]lf^U> 5 >-l--fM-7-(2-^ 

20 a p^>^;w-i-^^;i/-6-^y-6, K a-iH-7*u ^JW^MSfi 
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MS (ESI+) 609 (MHl, 5630 . 



33 ... 

4-{[8-{(3R)-3-[(tert-^ h^>A;^-JW7$ 7] tf^U v?.>-l--T;|/}-7-(2-^ 




MS (ESI+) 609 (MHl, 75X) . 



###16 7 

7 'J;P C8-{(3R)-3-[(tert-y h+^M^W75/] tf^U S»-l-f ;W-7-( 
2-^Dn^>^w-6-t4 i y-2-7xy+y-6, 7-$>fc FP-iH^j">-i--f;p]r-fe 




'HNMR (400 MHz, CDC1 3 ) «5 ppm 7.41-7.37 On, 3H), 7.26-7.17 (m, 5H), 6.78 ( 
d, J=7.0, 1H), 5.88-5.85 On, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (id," 2H), 5. 
00 (s, 2H), 4.79-4.59 On, 1H), 4. 68-4. 11 (m, 2H), 3.76-3.68 On, 1H), 3.37 
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(dd, J=3.2, 12.5 Hz, 1H), 3.05-2.96 (m, 3H), 1.75-1 '. 50 (m, 4H), 1.40 (s, 9 
H). 

MS (ESI+) 649 (MHl, 30$) 
.5 ##01) 6 8. 

7U;U [8-{(3R)-3-[(tert-^h^v*;l/fc;WT5y] tf^Ui>>-l--f ;w-7-( 
2-^ □□^>^W-2-(^5 1 MM-^)-6-t*y-6,:7-yt HP-IH-^U >-l- 




10 ###lj4 7illliiCD^T, ##fi6 ao^ti^^^fc. 

2- [ (3 R) -3-7 5 / tf^U > ? >-l-r;i/]-3-(2-^ D D-5-7;^n^>^Jl/)-5-^f 
JU-e^-^kKPtf^l/P [l.S-am^^tfHJ-rtXSSO mg)<D*? ;-)l-7k 
^!1M(25 mL)t^V>(4.65 7;l/ K U y?) £JnA^T--lft$tL< 

, 'HNMR (400 MHz, CDC1 3 ) fippm 7.40 (dd, J=7.8, 1.5 Hz, 1H), 7.27-7.22 (m, 
2H), 6.81-6.76 (m, 1H), 5. 93-5:88 (m, 1H), 5. 65-5.60 (m, 1H), 5.31 (dd, J- 

20 L4, 17.2Hz, 2H), 5. 28-5. 23 (m, . 2H), 4.73-4.67 (m, 1H), 4.70-4.65 On, 2H), 
3.81-3.76 (id, lH), 3.55 (s, 3H), 3! 19-3. 14 (m, 1H), 3.08-3.03 (m, 2H), 1. 
74-1. 69 (m, 1H), 1.61-1.51 (m, 3H), 1.40 (s; 9H). 
MS (ESI+) 635 CM* +1,. 36%) . 

25 ###J 6 9 

2-[(3R)-3-75 J k°^U > ? >-l-r;W-3-(2-^ P US-yMu^yzSjDS-*? 
;i/-6,7-vtKPtf^/P [l,5-a]H^v>-4(5H)-^-> 



\ 
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NHBoc NHBoc 

[8-{ (3R) -3- [ (t er t-7 V * if%)Vtf=L)\,) 757 ] tf ^ U >?>-W ;M -7- (2-# P 
P^>v;i/) -2- (*37I/^)-6-:*3r 7-6, 7-yt H P-1H-7U >-l~Y )V] $£$63 
mg)©N, N — v 5 ^. ^MOl^TS D P (5. mL + 5 mL) 
«M# U «>£(828 mg)y 3-7P^7p^> (0. 312 mL)^^., KfomzmUl? 

g£x3MP= 20/1 -4/1) -Zftm-m^kV, Si0@65« (490 mg) £#fco 
'HNMR (400 MHz, CDC1 3 ) <5ppm 7. 39 (dd, J=1.5, 7. 8Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (m, 1H), 5. 93-5, 88 On, 1H), 5.56-5.51 (m, 2H), 5.30 (dd, J=l 
.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4.75 (m, 1H), 
4.69-4.64 On-, 2H>, 3.82-3.77 (m, 1H), 3.49-3.44 On, 1H), 3.10-3.05 (m, 3H) . 
, 2.68 (s, 3H), 1.83-1.78 (m, 10, 1.61-1.51 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 603 (MHl, 9980 . 



###tj 7 0 

[8-{ (3R)-3-[.(ter t-7 h*i/tJ)l#-)V) J ] IMU 5>>-l-f M-l-(2-p P P 
^>> ? ;W-2-(^^;i/^^)-6-^V-6, 7->?t: KP-1H-7U >-\r«()Vmm 




^V°o ^KJ H< V°o 




NHBoc ^W NHBoc 



X5f ;P [8- { (3R) -3- [ ( t er t-7 h * zsfiJVX X JU) 7 =~ / ] t° ^ U $> >-l ;U} -7- 
(2-£ □□^>^;i/)-2-(^5 1 ;i/^^)-6-^y-6 I 7-yk HP-1H-7U >-W;M 
7iiT— h(650 mg)<Dxh^kFP7^>-X^y-;i,^«(ll mil 5.0 m 

D«^bu^»>A7j<^(iN, ii mL)*iBx.Kmmwx:T*\mrmmm.wi, 



I 
I 
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. (740 Bg).©ft4'J5J^tt^O**^O^Cffl^fc.'. 
.5 'HNMR (400 MHz, CDC1,) <5ppm 7. 37 (d, J=7.5 Hz, 1H), 7.22-7.17 (m, 2H), 6 

.77 (d, J=7.4Hz, 1H), 5.57-5. 52 On, 2H), 4.87 (s, 2H), .4.85-4.80 (m, 1H), 
3.79-3.74 On, 1H), 3.49-3.42 On, 1H), 3. 11-3. 06. On, 3H), 2.66 (s, 3H), 1. 

81-1.76 do, M), 1.75-1.48 On, 3H), 1.41 (s, 9H). 

MS (B.SI+) 563 (M + +l, 90%) 4 . 
10 . • _ ; •" . _ . 

###|7 1 

[8-{(3R)-3-[(tert-7* h*">*;pjRx;W 7 ] tMU S?>-W /W-7-( 
. 2-? D P ^ >SW).-2- 3-)Vtt) HHt* y-6, 7-^.k H P-1H-7U >-\^M T 




X^;i/ [8-{(3R).-3-[(1ert-7* h*^#;i^~M7^ /] t!^'J 5?>-lH'/W-7- 
D □^>i?J|/)-6-t+V-2-ft**V-2, 3, 6, 7-f b 7 1 KP-1H-7U >-l- 
h (1: 07 g) b~HJ ;W«(27 mL) 'J 7 A (489 mg) 

, H7^^^;K0.110 m-Dftlll^ ^T2M«#bfc 0 W&iEllb. 
20 > ^S^TK^tn^.^ 7PP*;i/AT2IUambfc 0 -&t»ii:fc^S^il7X«^h 

(5/U*y;k 7opjJnJ1/A/«X^;1/=10/1~5/1) T?#»I-*&SSU 
M©BW«I (0.690 g) 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7. 44-7. 39 On, 1H), 7.21-7.16 On, 2H), 6.81-6 
25 .76 (m, 1H), 5.58-5.53 On, 2H), 4.86 (s, 2H), 4.82-4.77 On, 1H), 4.26.-4.21 
(m, 2H), 3.82-3.77 On, 1H), 3.48-3.43 On, 1H), 3.12-3.07 Ob, 3H), 2.68 (s 
, 3H), 1.82-1.77 On, 1H), 1.67-1.51 On, 3H), 1-42 (s, 9H), 1.30-1.25 On, 3 
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H). 

MS (ESI+) 591 QtH, U%) ; 
###|7 2 

. 5 X^;i/ [8- { (3R) -3- [ (t er i-7 h * z/*)]/i£~)V) 7 5 J ] \t< U ^>-l ;U} -7- ( 
□ 0^>^;|/)-6-^V-2-^^y-2, 3, 6, 7-x h 7 t H D-IH-^U >-l- 

-Oi/]7-fe5^-h . \ 




X^y-;K120 mL)tC^-KU^^(625 mg) ^D^TPmbfc^- h U ih 
10 . ^ypffil:, 2-[(3R)-3-75 7 tf^U^-l-TJW^-CZ-^PD-S-^^O^ 
>^;W-5-^3^-6,7-^t HD^^D [l,5-a]I^v>-4(5H)-:t>(15.4 g) 
^^HlXiXrco £JM£^T30#TO#U $fn^fc7>£x£A*^$i(5 

15 ^MffiMlill-^^iT, aSOSW#lom«% 05. 4g) 

'H NMR (400 MHz, CDC l 3 ) 6 ppm 7.45-7.40 (m, 1H), 7-28-7.23 (m, 2H), 6.97-6 
.92 (m, 1H), 5. 52-5. 47 (m, 2H), 5.19 (s, 2H) , 4. 68-4. 63 (m, 1H), 4.20 (q, 
J=7.1 Hz, 2H), 3.81-3.76 (m, 1H), 3. 72-3. 67 (m, 1H), 3.30-3.25 (m, 3H), 1. 
88-1.83 (m, 1H), 1. 66-11 61 (m, 2H), 1.53-1.48 (m, 1H), 1,41 (s, 9H), 1.26 

20 (t, J=7.1 Hz, 3H). 

MS (ESI+) 577 (MHl, 54%) . 

##0iJ 7 3 

2- C (3 R) -3-7 5 7 U V y-\-< M -3- (2-^DD -5-7)1* P ^ -5-* J- 
25 ;K7-yk HDk:77D [1, 5-a] fcf 5 v>-4(5H)-:t> 
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4M-i-Q-?uti*>f?)V)-m^ ^/-JV-^JV^f-yU- h (14. 8 g) ©X 
*/-;i<«t(62 raLitl^l/ jytt$/7*hj*. 1 r+ hOO.O g)*^fiTlW 

l/o T'ftm-mmu $m<pBms (15.4. g) 

'H NMR (400 MHz, CDC1 3 ) <5ppm 10. 9 (s, 1H), 9. 50 (brs, 1H), 7. 44-7. 39 (m, 
1H), 7. 25-7. 20 (m, 2H), 6.72-6.67 On, 1H),. 5.34. (s, 2H) , 4. 65-4. 55 (m, 3H) 
10 , 4.25 (q, J=7.1 Hz, 2H), 4.20-4.15 (m, 2H), 3.90-3.85 (m, 1H), 3.11-2.91 
(m, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 (m, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1.15 (m, 3H). 
MS (ESI+) 623 (M f +1, lOOS) . 

15 ###)7 4 

8-{(3R)-3-[(tert-^h^^;|/^x;i/)75y]e^0^>-l--l';W-7-(2- 
^ p o^>i>;|/)-6-**7-6, 7-^t: H P-1H-^'J y-t-tuv^^y v- V 




* 8- [ (3R) -3-7 ^ J M « U z?>-l-i M -7- ^ >>Ml/) -6-^^V- 

20 6,7-vkKD-lH-yU>-2-#;M^>!/-b (367 mg) (367 mg) ©fh^tFo 
(10 ftiL) mmz, 7jc (5 mL) MfPlf7X (5 mL) £inx., v^ter 

t-^i^-tf*- h (192 mg) ^m^25vx'4mmm.wbrc 0 Kj&mm*Mfc% 
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X 

;i/=100/l~30/l) TMLrT, SffiOltitt (102. mg) . 
MS (ESI+) 517 (MHl, 19%) . 

7V)l> [8-{(3R)-3-[(tert-^h^^^^;i/)T^ A tfA»>.^>-l-fM-7-( 
2-^7 p n^>^;»-2-^7/-6-:t*y-6, KP-l.H-y U >-l--r;i/] 




7 U;i/ [8-{(3R)-3^[(tert-^h+^;i/fc;075 /] tf^U Py-l-^ M-l- 

t^^nn^>s?;w-2-(^f;^;i'*=;w-ii-t+y-6 1 7-^k KP-m-yu >-i- 

.-f JW7-b7 i -h(505 mg)©N, N-S^^WPAT^ H**(3. 6 mUteOtT? 
5/7>0rf- b U (36. 3 ag) &in*.fc. E*fe#£MT2l5H8^U 7M3«fctfM 

= 1/0-10/1) T^K-'»«b,-asH0BW<» (245 mg) 

l H NMR (400 MHz, CDC l s ) 6 ppm 7. 44-7. 39 On, 1H), 7.25-7. 20 (m, 2H), 6.80-6 
.75 On, 1H), 5.94-5.89 On, 1H), 5. 63-5.58 On, 2H), 5.36-5.31 On, 2H), 5.02 
(s, 2H), 4.75-4.70 (m, 3H), 3.80-3.75 (m, 1H), 3.57-3.52 On, 1H), 3.30-3. 
25 (m, lH), 3.10-3.05 (m, 2H), 1.89-1.84 On, 1H), 1.71-1.56 (m, 3H), 1.41 
(s, 9H). 

MS (ESI+) 582 (MHl, 100%) . 



###1 7 6 

X^;U 4-7 5 / -2- { (3R) -3- [ (ter t-7 h * ^>^J 7 5 /] tf ^ U ^>-l-< 



) 
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-^o^o NCN NHBoc 

fh7kH077> (223 ml) K:^iST7Klif'fb7 v - K U (60$, 2.01 g) £Jjn;i 
> zmmmW^tco fcmm\ZX.?)\, N-[(Z)-{(3R)-3-[(tert-^h^^^;P^-;W 

^- Ml 6-0 g)©5r:h5bHa79>irtl(10p mL) SrO'CTiP;^ -Ml?2l^iaft 
JEJ6ttftOT:fc?fcWU *(1.8 mL)Sffi^<*^- ^Tfi»4t<fc7 
>*p£AzK»*(10- mL) Sip**:. M«£MflEMU 38$tC3M3<fctf&Bfc 

BW«oa*««» (16.7 g) 

1 H NMR (400 MHz, CDC1 3 ) <5 ppm 7. 39 (dd, J=1.6, 7.7Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 On, 1H), 5.31 (s, 2H), 5. 23-5. 03 On, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 (m, 1H), 3.38-3.33 (m, 1H), 3.05-3.00 On, 3H), 1.80-1.75 (m 
15 , 2H), 1. 62-1.57 On, 2H), 1:41 (s, 9H), 1.02 (t, 1=7. 1Hz, 3H). 
MS (ES I +) 478 (M* + 1 , 1 00«) 

',. > " ' • • • ' 

JL?)V 4-75y-2-{(3R)-3-[(tert-7>^^;Vfc;W75 73^U> ? >-l-^ 

20 ;w-i-(2-^5 1 ;i/^>^;i/)-iH-^5^\/^-5-^;i/^+i/^h 

^Y^NHBOC h 2 N^N ^"i 

/VqAq NCN NHBoc 

##00 7 6.^*©^, ###J 13 4 
'H NMR (400MHz, CDC1,) 6 ppm 7. 15-7. 05 On, 3H), 6.63 (d, J=7. 3Hz, 1H), 5.17- 
5.10 On, 2H), 4.98-4.96 On, 3H), 4.08-4.06 On, 2H), 3. 76-3. 73 On, 1H), 3.2 
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9-3.25 (m, 1H), 2.97-2.86 (m, 3H), 2,33 (s, 3H), 1. 85-149 (m, 4H), 1.41 ( 
s, 9H), 1.07-1.01 (m, 3H). 
MS (ESI+) 458 (MHl, 100%) 

3 5 

4-75y-2-{(3R)-3-[(tert-yh^^;^-;W75y]^Uv>-W 
jjW -1- (2-* >V)V) -lH-f 5 ? '/-)V-5-*J U-h 

F 



^C'S) NCN NHBoc 

7 6tmu (Djjfer, 135 ©te-^ti l fc 0 

l HNMR(400MHz, CDCIj) <5 ppin 7. 33 (dd, 1=5.0, -8.7Hz, '■ IB), 6.90 (dt, J=3.0,8 
.4Hz, 1H), 6.54-6.52 (m, 1H), 5.21 (s, 2H), 5.02-4.96 (m, 3H), 4.14-4.10 ( 
m, 2H), 3.79-3. 7L (m, 1H), 3. 28 (dd, J=3. 2, 12.1Hz, 1H), 2. 96-2.82 (m, 3H) 
, 1.79-1.51 (m, 4H), 1.41 (s, 9H), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 10030 

##00 7 7 

X3MI/ N-[(Z)-{(3R)-3-[(tert-^h^^;i/fc^)75y]tf^U^>-l-<;W( 

7 -f ^ y ) ^ -N- (2-^ o d ^ > >?;i/) ^ u ->^- h 

.ci 



. 0 A 0 NCN . ^ N Y N ^NHBoc 




NT-o NCN 



X3MU N- [ (E) - { (3R) -3- [ ( t er t-7* h * )\s#-)V) 7 5 J J If A U V >-l --f ;i/ 

K'>7y-r ^ y)^;i/]^u->^-h (21.0 g)<D7±h-hV)v®m(m mD\z 

^ST2-^PD^>^yD5 F(18 .3 g)% ^#tj££(24.6 g)£jjP;L, 70^1? 

PTf^7^- (->u*y;i/, ^\+^>/^mx5 L ;i/=2/i~2/3) Tttm-mm 
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l, mmoumm (16.3 g) 

•H NMR (400 MHz, CDC1 3 ) 5 ppm 7.45-7.40 (m, 1H), 7.34-7.29 On 3H), 4.63-4. 
58 (m, 2H), .4.22 (q, J=7. 1Hz, 2H) , . 4. 03-3. 98 On, 2H) , 3.76-3.71 On, 2H), 3 
. 54-3. 25 (m, 4H), 1.95-1.90 On, 2H), 1.71-1.59 (m, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7. 1Hz, 3H). 

MS, (ES.H) 478 (MHl, 829S) 

##0U 3 6 
. X?^:NH(Z)-{<3lO-3-[(tert-^^ 

10 yJM^J ) * 9-M -N- (2-* !/.^T>. 



###17 7 £P^©#8n?> 3 6<Dit&%!i*'gif$,Vt£. 

'H NMR (400MHz, CDC1 3 ) dppm 7.24-7.18 (m, 3H), 7.13-7.11 (m, 1H), 4.89-4.80 
On, 1H), 4.49 (s, 2H), 4.19 (q, J=7. 1Hz, 2H), 4.02-3.88 On, 2H), 3.76-3.5 
15 7 (m, 3H), 3.42-3.40 (m, 1H), 3.25-3.20 (m, 1H), 2.23 (s, 3H), 1.95-1.87 ( 
m, 2H), 1.71-1.61 On, 2H), 1.43 (s, 9H), 1.27 (t, 1=7. 1Hz, 3H). 
MS (ESI+) 458 (MHl, 37X) 

13 7 

20 N-[(Z)-{(3R)-3-C(tert-^h^^;P#r;j07^y]tf^U^>-l--rM( 

< 5 y) ^^;i/]-N-(2-^ p p-5-7;1/^-p^>> ? ;w^ , j ->^- h 




-^*yAo NCN ( X NHBoc 

■H NMR (400MHz, CDC1 3 ) <5 ppm 7.36 (dd, J=5.0, 8.8Hz, 1H), 7.08-7.06 On, 1H), 



WO 2004/096806 PCT/JP2004/006104 

3 0 8 

7.03-6.98 On, 1H), 4.79-4.74 (m, 1H), 4.62-4.52 (m, 2H), 4.23 (q, J=7. 1Hz 
, 2H), 4.03-3. 89 On, 2H), 3.74-3.59 On, 3H), 3.42-3.38 On, 1H), 3. 20-3.16 
On, 1H), 1.95-1.-71 On, 2H), 1.70-1.69 (m, 1H), 1. 59-1. 56 (id, lH), 1.43 (s, 

9H), 1.29 (t, J=7. 1Hz, 3H). 
.5 MS (ESI+) 496 (M + +l, 48*) 

###17 8 

X^Jl/ N- [ (E) - { (3R) -3- [ ( t er t-7* h * ;M*x;P) 7 5 / ] If ^ U 5>>-l-f M ( 
v7/<i$/)pWW^U^*-h 

10 /-o^o NCN 

v7x-;U ~>77-T 5 F#-*J^w-h (86.8 g) ©2-7d/V-««(1. 46 
L){C^T(R)-tert-3-^5 1 ;i/^'J^>-3--r;i/*;UA^--h (73.0 g) 

, £M£gMT30#F B M#bfc. £«£50t;f;:#jfiU 7*U->>x^;kr7x 
;|/»«(254 g), h U X^;i/75 X254 ml) £Jq;L, $ £fC#fil,T£/«£8 

15 0 < cT6^^#i,fc o ^m^t^l,, ttm*m\u mm^jvx^Ltco . 
a^>/^x^;i/=i/i~o/d r^m-mmv, mmvBm (133 g) £ 

20 7^7TX<hbT#fc„ 

'H NMR (400 MHz, CDC1 3 ) <5ppm 5.61 (or, 1H), 4.66 (br,.lH), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 (m, 1H), 3.78-3.37 On, 5H), 1.98-1.93 On, 1H), 1.85-1.8 
0 (in, 1H), 1.71-1.66 (in, 2H), 1.45 (s, 9H), 1.30 (t, J=7. 1Hz, 3H). 
MS (ESI+) 354 (MHl, 20*) . 

25 

7 9 

8-^Dt-7-(2-^DD^>^W-l-^5 : JH-7i-Jhl > 7-yt FP-6H-7°U >- 
6-^> 
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Tk^/ffc^- h U «7 A (106 mg) (DzS^JV-fcftkTS. Hii(2. 4 mD.C, 8-7* P . 
^-7-(2-^ p P.^>^)r2-7x-;U-l, H P-6H-7°U >-6-^> (1.00 g) 

■ 5 ^pC3.^b*3^K0. 180 mL) £Jn;iv -lifcjf #Lfc e £J».fc#&^£Sn;L, 
J$&£M:<hU £PP*;Kk.T2|el»ffl^ 

(1.03 g) ■ 
10 'HNMR (400 MHz, DMS0-d 6 ) 5 ppm 8.13-8.08 (m, 2H), 7.65-7.51 (m, 4H), 7.4 
1-7.36 (m, 1H), 7.34-7.29 (m, 1H), 6.66-6.61 (m, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 01* +1, 100K) 
15 ##0U 3 8 

Z-Jy)V*U* h^i<T-U> (4.90 g) ©15«^7KM (100 mUfc, O^T 
M«±hU<7A (2.34 g) ©7jc« (20 mL) £rirFbT30#P B 1ffi$L£o t<D 
20 &giS£#mU $^t70 < CT»bT2R#r H 1it^Lfc. £J»£^C^L7j< 

(100 mL) ^Jn AT@^mx^;i/. (100 mD t-ftm bfc„ «a*^fnm<b^- h u £ 

=5o/i~5/i) r^m-nnb, mgvm® (2.13 g) 

25 'H NMR. (400 MHz, CDC1 3 ) <5ppm7.21 (t, J=8.2Hz, 1H), 6.70-6.62 (m, 3H), 6.4 
9 (t, J M =72.5Hz, 1H), 5.40 (br, 1H). 
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H °X^ 0Bn * 5 ^ o ^j^^ oBn ^°x^ 0H 

f if HIT,' 3-^>^;W>'7x/-;i/ (4.00. g) ODx/K^t: KP7^> 
M(40 mL)fC, £*^-fe~>>7A (2.34 g) , 2^DDIfJ|/-p- h^x>XM 
(9.39 g) ^*DA65 , CT30^WP^^L/c. R«Jft*Mlc».SJU H# 
$5i|i(CTl^#, 5^^ffi^«gl,fe^.$e>fc)ft^^©h;UX>^p (50 ! mL) 
\Ztert-yh*i/%VVA> (6.73g) ^iP^T110 < CTlB#P H m^bfco 
ifc«HUIl/, tK (300 bL) Sm^LTIffltX^P (300 mL) T'ttfflLfc, tll^l 

>/»Kx^=100/l-20/l).T?4«t-»ML, tfx;px— r;V4»Wfr (3.44 g) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7. 44-7. 18 (m. 6H), 6. 72-6. 59. On, 4H), 5.04 (s 
, 2H), 4. 77 (dd, J=1.6, 13. 7Hz, 1H), 4.43 (dd, 1=1. 6, 6.1Hz, 1H). 

3*»h&t» (u.58 vniu^v->mm ) -©u-^ddx^ 

>»k (12 mL) .fc-rcfcflHpt/X, hU^OPlfflfc (1. 89 g) CD1, o PX 
9>B® (S mL) .*®v< mTLT20mmWVfto $&fc^3-h^^> .(0. 
93 mL) SafTL/TlO^fBlfiWbfc^ xtBOtfx^x-^V+Wfl: (1.31 g) ©1 
,2-^DDI^>»» (5 nL)'*»Tbfc. *<D&to*\£2#m*ttTmiBL\Z&' 
flblS^aWUfc. S^^2N^ (20 mL) SiD&Tl, 2-$>£DPX*->&jfcJBE 
aSbfcftfc^X^X-f-^ (200 mL) 7?«bfco 4rtilJl&lN£& 2.-5N*B6 

<ts^~ h u $mm.<ki- b u ?a7k«t»u h u *> at 

(vU*y>, ^\^-y->/^x?;i/=ioo/i~2o/i) t?^k-»si!u 3-^707 

□ ^y7iy-JKD^>yJPx-r^ (0.74 g) &fcf#&ttfc^>:^ 
X— (0.74 g) ©fh7tF077> (20 mL) S^I^-A (20 mL) (Dm 
fclW/*75>»>A-#-"#>»tt (50* wet) (0.36 g) *JQ*.T**»H»T, 
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5l^iEHilt»3-y^D/n^>'7i;-;i/ (0.51 g) 

'H NMR (300 MHz, CDCl 3 ) <5ppm7.l2 (t, J=8.0Hz, IH), 6. 65-6. 56 On, 2H), w 

6. 45-6. 41 (m, 1H), 5.33 (br, 1H), 3.71-3.66 (m, 1H), 0. 76-0. 73 (m, 4H). 

.5. '• 

j*lfeffjl 

in vi tro dpp-iv mm^mmmum 

10 bPP-IV^^tf^:>jfiilft> #V>fik hskm^Ty^nyyr- (25mM Tris- 
HG1, 140mM NaCl, lOiM KC1, pH7.9) KT^bTlllfcfc&fflLfc 

final 5fg^-iR, t h« : final io{g«> „ m* (Dmmo^mit^mm^m 

JnW ^fi^T-f >*:x^- h bfc^ «K (Glycyl-L-Prol ine 4-Methyl- 
Coumaryl-7-Amide, ^73-YW%m) £«gl00//Ml-&3 £5 \zmwh^U.\ZX 
15 £OS£-&fc 0 .^m^»Sl2.5X<hfe5J;5{^HLTSJS^lfc^ii, ^^1/ 
-hU-^-£ffl^T, ®®W360iim, »M460nmlC*5^§»^^!l^b 
fro Wotl^iWoliMir), 50%|Sl$-f£fc£«S£ 
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•C*lj. 





DPPIVBi^lf 
IC 60 (nM) 








8 


— 


mmmi 6 


1 4 


8 


mm® 2 5 


1 6 


— 


mmm2B 


1 . 


3 




5 


— 




13 


7 


mmm6 1 


2 7 


1 0 


MMM6 8 


. 56 


1 7 


%tiSM7 3 


4 0 


2 1 


•^Jfi«7 4 


8 9 


6 7 


11185 2 


1 7 


9 . 


H3S01J4 9 


1 4 


6 


«M5 3 


2 1 


8 




1 2 


6 


mm® 9 1 


2 7 


1 0 




8 0 


54 


HJ&0IJ4 5 


2 3 


7 




4 1 


1 8 


mmms9 


2 4 


1 5 




1 0 


8 


mmm 94 


6 5 


2 2 


•3(UtW7"2"-.-.- 


, . 3 :0 


2 4 


^JS^J7 1 


19 3 


10 4 


9 2 


2 2 


9 


«0S 10 8 


7 


2 


»^J1 0 7 


7 


2 



IWJ 2 

2jy htc^lj-^Jfil^DPP-IVIBWffiil^^ 

^7yt-f;t777- (25mM Tris-HCl, 140mM NaCl, lOmM KC1, pH7.9) \ZX^ 
URL (final 20fg«) g£g$!l 1 &R4Sfc£K (Glycyl-L-Proline 4-Methyl- 
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Coumaryl-7-Amide, ^^KW^jjJf) £&»&100jtiMK:fc3 ±-3 »iab^®fCT 

.5 ^ttOfJ^^th^l^ «4>DPPIV|E«£|?fflL7co DPPIVPl^£7'Dy 
hht^yyyomm (AUC^) £|£tHU &ifcfc£#l©in vivo^^&DPPIVlfi 



(H2) 







MJCo_- 4fi 
(KXh) 


'. lh 


2h 


4h 


6h 


2 4h 


H»J6 4 


24 


21 


28 


23 


1 


347. 


£Jfi096 7 


80 


79 


75 


71 


31 


1340 


*WJ6 8 


69 


72 


74 


63 


30 


1229 


mmm 1 3 


64 


69 


69 


61 


28 


1176 


njsfy 7 2 


57 


56 


61 


49 


16 


902 


7 1 


23 


. 28 


29 


26 


11 


476 



10 (n=3) 

mmtt3&*fkffivrccmLvvz\zftL, mk\t^mm. wmmmm* 3ig/kg© 
15 mmx-ma^vfco Mmm\zm.mcmm<D^mn^vrco it^mn^mR 

^#2,4 l 6 v 10,24B#F^^MJ;D»b> m*>\zm>bfrM&fty Z.t\Z& 
OlMH^flXl-fc. #^nMt$7^/t7 7 7- (25mM Tris-HCl, HOmM 
NaCl, 10mM KC1, pH7.9) \ZX^UL (final 20{£«) 1 b®U\Z&m ( 

Glycyl-L-Proline 4-Methyl-Coumaryl-7-Ainide, IttVWffix) «$E«£l00tfM 

. 20 \zt&%&?\zm\\hm.mzTm^iktco mm*mm&w.wtuz>&o\zm\\h 

TW.m*W\tm£. ^^l/-hU-^-^ffl^T, H)jg&:B360nm, 

460nmlc:^tt§^^^ffiiJ^bfc. mi^®&*ifooM%*m\mmzft-?z> 
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re, dmmmm^-fayhvr^fyyrcDmm am (o-2ih) ) £^Bb 
S3t*i-; 

.5 (^3) 







AU 0^4), 
08 Xh) 


2h 


4h 


6h 


2 4h 




17 


17 


22 . 


47 


1597 




37 


60 -* 


- K- 79 • ' 


- ,87 ;-• 


533 




60 


73 


79 


88 


451 




43 


. 69 


76 


86 


543 



(n=2~4) 



io mmmw<tG%)*&$-L?cikmte. m— mtoftm-emmvtc. tfs.t>%. sd^ 

• ,v h , '(Ms 1MB) \Z, mffiVm<D4k&y>)$:Q. mcmmm^XiQ mg/kg(5 mL/kg)T 

mmfttirfe (LC/MS/MS) \z&r)mmi>fc. -rut)t>, ^yhMmo.l mUz, Km 
l$BWi (0. 5 Ag/mL) 100 AL«JpLT5*1h-:f3T,fJ10#f H lM^Ufco ^tldi 
15 2pM«& (pH 6. 86, mytMM) \mL&£tfWnX- : 3 L M mLfciP^T, 10#H«i# 

fa\zMt?Mmm. rnbftm (3,000 r.p.m., ^m, lo^m) b£ 0 ^s^® 
^:mm^MTiQx:Tm^mvrcmmz^^y'-M.\ mL&^wko. 1 mL^jn* 

IC^WiZ^T. *^A«Cadenza CD-C18(S$50mm, Itg4.6mm, USH^^m) 

20 ^m^tco mmmma mmmry^u^mw^^y-^ (2 • 8) mm*m* 

. , kiSttb.'2 raL/mintbfco MS^#(C^ViT«, ggK:teTSQ7000 LC/MS/MS 
'System (ThermoFinnigan) U -f :tMt&K&ESI£JBK «!J£^- K«3E< 
^~^U>^&teSRM (Selective Reaction Moni toring)T»bfc, &□& 
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.315 

L 

.5 , sD^yh (si, mm) \z. mfaMtt&rcmw{£&®*o.mmnmzTio 

mg/kg(5 mL/kg)T, ^n^ftllPft^Ufc.. »4*©7y>Jfafflr©0:b5 mLfc, ft 
BR W« (0.05 *g/mL) 400 jtL£8sinbfc&, te«jB»Ufc. -£©^100 ■ /I* 

10 Sijiaffiiftm^^rospekt-2 (Spark) £/BV\ Hffi*- h U y VUOdSft— h U 
yi?*mWco LC&#C43V>TW:. ##r#^A«Mighiysil RP-18 GP(fi£50 mm, 

sg2.i mm, m^mtitizm^ mmmo mm&Ty^-v&Tkmwi/*?;- 

LC/MS/MS System (Applied Biosystein)£M U -i ^Wfc?£l;:»ESI£/BK » 
15 ^-miE-f^X *~?0>?mmw (Multiple Reaction Monitor ing)T$J£ 



(^4) yy h\zman^Lrct%<D&&mfc&m<D!km*mm 





»©«*^ : W (ng/mL) 


15# 


•30# 


mm 


2mm 


mm 


mm 


2 mm 


HISM4 9 . . 


-ND, 


ND 


ND 


ND 


12.7 


41.2 


ND 


5 


10.5 


30.9 


37.4 


55.3 


149.0 


264. 0 


88.3 


«0!l 7 6 


17.2 


69.9 


99.9 


123.0 


208.0 


224.0 


32.9 . 



ND:^tH^(10 ng/mL) 



20 

s&yyv «t, mm z%<<\ ^wmoy^mommm (^sa^tk/o.i n 

25 ^m7jc=9/l) £1 mg/kg(5 mL/kg)T*^Ml^lcK#bfc. U.Wm4\Z&tt 
3«0!!49©i;b"&#> t nU.W5mz&-D T, *»J49©{t;^©jf[im+T<3D^^ 
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